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Sir  George  Francis  Hardy,  K.C.B. 
ITH  tlie  greatest  regret  we  have  to  record  the  death,  which 


occurred  at  his  residence  in  Kensington  on  the  5  October  1914, 
of  Sir  George  Francis  Hardy,  K.C.B.,  F.R.A.S.,  F.I. A., 
F.F.A.,  F.A.S.,  Past  President  of  the  Institute  of  Actuaries. 
Consequent  on  an  attack  of  rheumatic  fever  in  his  youth,  he 
liad  for  many  years  been  the  subject  of  heart  complaint 
which  had  rendered  it  necessary  for  him  to  avoid  exposure 
or  any  undue  strain,  but  had  not  otherwise  interfered  with 
his  ordinar}^  life.  Some  months  ago,  however,  the  malady 
took  a  more  acute  form,  and  though  it  was  hoped  this  Avould 
be  only  temporary  it  later  on  became  evident  that  complete 
recovery  was  impossible.  The  end  came  suddenly  and 
peacefully. 

By  his  death  the  actuarial  profession  loses  one  of  its 
brightest  ornaments,  and  many  of  its  individual  members  one 
of  their  dearest  friends.  His  position  in  the  profession  and 
liis  influence  on  its  scientific  development  were  perhaps  unique, 
and  it  is  fitting  that  some  extended  memoir  of  his  life  and  work 
should  be  attempted,  though  the  writer  feels  that  his  pen  is 
altogether  inadequate  to  do  justice  either  to  Sir  George  Hardy's 
great  intellectual  gifts  or  to  his  personal  charm  and  singular 
beauty  of  character. 


George  Francis  Hardy  Avas  born  on  the  14  December  1855 
and  was  educated  in  a  private  school  of  "which  his  father  was 
the  head.     From  an  earlv  ag-e  he  showed  the  accurate  and 
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retentive  memory  and  remarkable  powers  of  mind  tliat 
ultimately  carried  him  to  the  top  of  his  profession,  and  would 
have  made  him  eminent  in  any  sphere  of  mental  activity. 
At  one  time  it  was  proposed  to  send  him  to  Cambridge,  but 
this  was  not  found  practicable.  Had  it  been  otherwise,  it 
can  hardly  be  doubted  that  actuarial  science  would  have  been 
robbed  of  one  who  was  destined  to  rank  high  among  its 
ablest  exponents,  while  Cambridge  would  have  absorbed 
into  her  life  one  whose  clearness  of  vision  and  instinctive 
mathematical  gifts — combined  as  they  Avere  with  that  power 
of  scientific  imagination  which  has  so  often  been  associated 
with  the  greatest  mathematical  work — could  hardly  have 
failed  to  make  a  deep  and  enduring  mark  in  the  world  of 
pure  mathematics  and  physics. 

In  June  1871,  at  the  age  of  15  i,  he  was  appointed  a  clerk 
in  the  British  Empire  Mutual  Life  Office,  and  three  years  and 
a  half  later,  in  December  1874,  he  passed  the  first  examination 
of  the  Institute  of  Actuaries,  being  placed  second  in  the  list. 
In  the  following  month  he  gave  evidence  of  his  general 
knowledge  by  passing  the  London  University  Matriculation 
Examination,  in  the  First  Division  of  the  Ordinary  Pass  List. 
In  December  1876  he  passed  the  second  examination  of  the 
Institute,  and  in  April  1880  the  third,  in  both  cases  being 
placed  first  on  the  list,  and  on  12  October  1880  he  was 
admitted  a  Fellow  of  the  Institute  of  Actuaries.  It  is  not  a 
little  interesting  to  note  that,  in  spite  of  his  great  powers, 
over  three  years  elapsed  between  his  passing  the  Intermediate 
and  Final  examinations.  Probably  this  Avas  partly  due  to 
that  thoroughness  Avhich  did  not  allow  him  to  present  himself 
until  he  Avas  assured  that  he  had  completely  mastered  the 
Avork,  but  partly  also  it  Avas  no  doubt  due  to  the  fact  that  he 
was  ne\'er  a  man  of  one  idea,  for  he  had  Avide  and  \'aried 
interests.  From  a  comparatively  early  age  he  had  taken  a 
special  interest  in  astronomy,  and  his  copy  of  Herschers 
"Outlines  of  Astronomy"  Avas  dated  in  his  own  hand  Avhen 
he  Avas  between  fourteen  and  fifteen.  He  took  up  the 
subject  originally  on  the  side  of  practical  obserA'ation  and 
he  Avas  in  this  AA^ay  led  into  the  study  of  the  mathematical 
theory.  That  the  process  Avas  not  rcA-ersed  is  a  matter  of 
some  interest,  because,  similarly,  in  all  his  actuarial  Avork 
mathematics  Avas  a  means  to  an  end  rather  than  an  end  in 
itself. 

One  of  the  first  things  he  did  Avith  his  earnings  after 
joining  the  staff  of  the  P.ritish  Empire  OtEce  Avas  to  buy  a 
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good  second-liand  2.\-inc]i  telescope.  This  he  fitted  up  at  the 
window  of  a  darkened  room,  and  thus  he  got  a  two-foot 
image  of  the  sun,  and  made  sketdies  of  the  sun^s  spots.  Very 
soon  he  wanted  a  larger  instrument  and,  as  the  cost  of  buying 
one  was  prohibitive,  he  set  out  to  build  one  for  himself. 
Accordingly  when  he  was  between  17  and  18,  with  his  father's 
help  he  put  together  an  8-inch  equatorial  reflector,  mounted 
on  a  concrete  base  in  the  garden  of  his  house,  with  its  own 
hut  and  revolving  roof.  In  February  1874  he  contributed  to 
the  "  English  Mechanic  and  World  of  Science  "  (volume  xviii, 
page  533)  an  article  on  a  new  method  of  determining  the 
sun's  distance  by  means  of  measuring  the  duration  of  the 
occultation  of  a  fixed  star  by  one  of  the  exterior  planets. 
Not  only  was  this  method  new  in  itself  but  he  added  largely 
to  its  value  by  an  ingenious  suggestion  for  increasing  the 
accuracy  of  the  measurement  by  means  of  spectroscopic 
observation.  He  spoke  of  the  method  as  "far  exceeding  in 
accuracy  even  the  method  of  the  transit  of  Yenus  " ,  and  he 
added  :  "  The  phenomenon  is  evidently,  however,  less  rare 
than  transits  of  Venus;  and  combining  as  it  does  the  double 
advantage  of  giving  measurements  of  the  distance  of  the 
sun  and  the  diameter  of  the  observed  planet  with  an 
accuracy  utterly  unapproachable  by  any  other  method,  1 
believe  it  is  well  w^orthy  of  the  attention  of  Astronomers.'' 
When  one  reflects  that  at  this  time  he  Avas  little  more  than 
18  years  of  age,  one  cannot  but  feel  amazed  both  at  the 
ingenuity  of  the  conception  and  at  the  clearness  and  power 
with  which  it  was  expressed  in  an  article  which  gives  the 
impression  of  having  been  w^ritten  by  a  man  of  mature 
})o\vers.  About  two  years  after  the  article  appeared,  he  saw 
that  attention  had  been  called,  at  a  meeting  of  the  Royal 
Astronomical  Society,  to  a  similar  proposal  made  by  a  French 
astronomer,  who,  however,  made  no  suggestion  as  to  im- 
proving the  accuracy  of  the  observations  by  means  of  the 
spectroscope.  Hardy  had  no  difficulty  in  proving  his  claim  to 
priority,  and  as  a  result  he  was  elected  a  Fellow  of  the  Eoyal 
Astronomical  Society  in  1876,  on  an  application  supported  by, 
among  others,  Dr.  (afterwards  Sir)  AVilliam  Huggins  and 
Captain  William  Noble,  both  well-known  astronomers.  The 
names  of  his  sponsors  are  sufficient  to  indicate  the  value  of 
his  ideas.* 

To    use    a    finely-tempered    blade    to  cut   a    block,   or    a 
delicate  loom  to  weave  a  coarse  fabric,  can  hardly  be  satis- 

*  It  is  uiiderstood,  however,  that  the  method  has  never  been  applied  in  practice. 
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factory  either  to  the  instrument  or  in  the  result,  and  it  is 
not  surprising-  that  the  routine  work  that  he  had  to  perform 
as  a  clerk  in  the  British  Empire  Office  was  uncongenial  to  liim. 
While  his  colleagues  universally  liked  and  respected  him  they 
regarded  him  as  somewhat  of  a  dreamer.  AVhen  the  present 
writer  joined  the  same  Office  there  was  a  tradition  which  was 
not  without  significance,  though  probably  not  strictl}"  true,  to 
the  effect  that  letters  or  documents  which  Avere  missing  in 
Hardj'^'s  day  were  not  infrequently  discovered  at  the  back  of 
his  drawer,  covered  with  abstruse  mathematical  investigations 
not  always  strictly  related  to  the  Office  business.  In  short,  his 
mind  was  not  and  could  hardly  be  centred  in  routine  work, 
and  it  was  no  doubt  with  a  feeling  of  relief  that  in 
November  1880  he  left  the  British  Empire  Office  to  take  up 
actuarial  tuition  and  private  practice.  It  must  have 
been  about  this  time  that  he  was  appointed  by  the  India 
Office  to  investigate  and  report  upon  the  rates  of  mortality 
among  the  natives  of  India,  as  deduced  from  the  Census 
Returns  of  1881.  This  was  the  beginning  of  a  long  connection, 
lasting  the  whole  of  his  life,  with  that  and  other  Public 
Departments.  The  work  was  one  of  no  little  responsibility 
for  a  young  man  of  25,  but  the  result  was  a  masterly  report 
which  afterwards  formed  the  basis  of  a  paper  read  before  the 
Institute  on  27  April  1884.  This  paper  [J.I.A.,  vol.  xxv,  p.  217) 
still  richly  repays  perusal  on  account  of  the  difficulties  of 
the  problems  involved  and  the  ingenious  methods  which 
Mr.  Hardy  brought  to  bear  on  their  solution. 

His  mind  was  now  at  work  on  original  research.  So  early 
as  January  1880,  Mr.  Hardy  and  Mr.  George  King  had 
brought  before  the  Institute  a  joint  paper  entitled  "Notes  on  the 
practical  application  of  Mr.  Makeham's  Formula  to  the  Gradu- 
ation of  Mortality  Tables"  {J.I.A.,  vol.  xxii,  p.  191)  in  which 
new  and  greatly  improved  practical  methods  were  developed 
and  the  theor}^  of  the  subject  was  greatly  extended.  The 
two  years  following  his  leaving  the  British  Empire  Office  were 
remarkably  fruitful  in  independent  scientific  work  of  the 
highest  order.  In  March  1881,  he  brought  before  the 
Institute  the  first  contribution  from  his  own  pen  alone.  This 
was  a  paper  entitled  "  On  the  Mortalit}'  observed  amongst 
various  classes  of  Bonus  Policies  in  the  British  Empire 
Mutual  Assurance  Company"  {J.I.A.,  vol.  xxiii,  p.  1)  in  which 
he  measured  the  power  of  the  policyholder's  selection  against 
the  Office  in  a  most  interesting  and  original  way.  This  paper 
is  still  often  referred  to  for  its  valuable  incidental  discussion 
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of  the  i-elative  advantages  of  lives,  policies,  and  amounts  as 
the  basis  of  a  mortality-experience  investigation. 

'J'his  paper  was  followed  in  the  year  1882  and 
the  early  jjart  of  1883  by  a  series  of  investigations 
of  great  power  which  now  form  an  essential  part  of 
tlie  literature  of  the  science  and  are  read  as  the  work 
of  an  acknowledged  master,  though  at  the  time  he  AATote 
them  the  aiithor  was  a  young  man  of  only  26  or  27. 
h\  the  paper  on  the  determination  of  "  The  Kate  of  Interest  in 
Annuities-Certain  "(/./.J..,  vol.  xxiii,  p.  266)  he  finally  replaced 
the  existing  cumbrous  and  unsatisfactory  algebraic  solutions 
by  others  which  are  based  on  finite  differences  and  are  at  once 
more  accurate  in  result  and  simpler  in  application.  Con- 
currently with  this  he  presented  his  memoir  on  "  An  improved 
Method  of  approximating  to  the  Value  of  Annuities  involving 
three  lives  "  {J.I. A.,  vol.  xxiii,  p.  274)  in  which  he  showed  from 
purely  scientific  considerations  how  to  secure  great  improve- 
ment in  accuracy  by  the  simplest  means,  involving  little  or  no 
additional  labour. 

Another  remarkable  piece  of  work  was  his  simplification  of 
Woolhouse^s  method  of  adjusting  mortality  and  other  tables. 
•As  originally  devised,  this  method  involved  a  large  amount  of 
intricate  calculation,  a  fact  that  Woolhouse  himself  recog- 
nized by  putting  forward  in  1878  an  improved  method  which, 
however,  was  still  both  lengthy  and  complicated.  Woolhouse 
was  probably  a  more  highly-trained  pure  mathematician  than 
Hardy,  but  he  had  not  perhaps  the  same  remarkable  poAver  of 
seeing  things  in  their  simplest  forms  and  relations — a  power 
which  enabled  Hardy  to  reduce  Woolhoiise^s  complicated  process 
to  a  form  which  was  theoretically  more  simple  and  instructive, 
and  practically  very  easy  to  apply  by  a  series  of  summations. 
This  discovery  was  announced  on  the  24  April  1882  (J.I. A.,  vol. 
xxiii,  p.  351)  in  the  discussion  on  a  paper  by  Mr.  J.  A.  Higham 
in  which  that  gentleman  developed  a  method  similar  indeed 
to  Woolhouse^s  in  its  result,  but  expressly  designed  to  replace 
it  on  account  of  its  cumbrousness.  It  is  impossible  now  to 
say  whether  this  paper  led  Hardy  to  his  own  discovery,  or 
whether  it  was  one  that  he  had  previously  made  but  not 
announced.  It  would  not  be  surprising  if  the  latter  were  the 
case,  for  in  the  course  of  his  work  he  was  continually  throwing 
off  the  most  ingenioiis  methods  which  it  was  difficult,  if  not 
impossible,  to  get  him  to  publish.  Shortly  after  the 
reading  of  Mr.  Higham's  paper,  Mr.  Hardy  deduced  a 
number    of    similar    graduation    formuke    in    a    simple    way 
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hut  it  was  not  until  1896  (J.I.A.,  vol.  xxxii,  p.  371)  that  he 
published  his  investigation,  Avhich  has  since  done  so  much  to 
help  the  systematic  study  of  the  subject. 

On  the  29  January  1883,  Mr.  Hardy  read  his  paper 
'' On  Some  Formulas  for  Approximate  Summation"  [J.I.  A., 
vol.  xxiv,  p.  95).  This  paper  was  followed  by  no  regular 
discussion,but  the  President,  Mr.  (afterwards  Dr.)  T.  B.  Sprague, 
said,  ''For  myself,  I  should  like  to  say  that  I  have  a  very  high 
"  opinion  of  the  value  of  the  paper.  It  seems  to  me  to  be 
"  one  of  remarkable  interest  and  to  show  great  originality 
"  and  ingenuity,  and  I  shall  anticipate  that  it  will  be 
"  practically  found  useful  to  actuaries."  The  nature  and 
value  of  this  most  important  paper  were  even  more  fully 
recognized  in  the  following  remarks  by  Mr.  George  King 
[J.I.A.,  vol.  xxvi,  p.  277)  :  "Mr.  G.  f!  Hardy  published  a 
"  paper,  the  ultimate  result  of  which  will  be  to  revolutionize 
"  our  methods  of  dealing  with  complicated  problems.  These 
"  have  hitherto  been  solved  by  resorting  to  a  variety  of 
"  expedients  more  or  less  reasonable,  but  the  precise  effects 
"  of  which  can  never  be  foretold ;  or  else  the  problems  have 
''  been  looked  upon  as  insoluble,  and  mere  guesses  have  been 
"  substituted  for  calculation.  But  Mr.  Hardy,  by  an  original 
"  and  brilliant  analysis,  has  furnished  us  wdth  a  number  of 
"  formulas,  simple,  accurate,  and  brief,  and  which  are 
"  applicable  to  functions  of  almost  every  kind.  Nothing- 
"  better  seems  to  be  required,  and  I  feel  sure  that  when  these 
"  formulas  come  to  be  known  and  appreciated,  they  will  be 
"  universally  adopted."  Mr.  King's  anticipations  have  been 
verified  almost  to  the  letter,  largely  no  doubt  owing  to  his 
own  work  in  showing  how  Mr.  Hardy^s  formulae,  and  others 
derived  therefrom,  could  be  most  conveniently  applied,  and 
because  he  included  a  full  discussion  of  them  in  the  Institute 
Text  Book,  Part  II. 

This  paper  contained  some  of  the  most  characteristic, 
as  it  is  now  some  of  the  most  widely  known,  of  Hardy's 
Avork.  The  mathematical  processes  involved  Avere  funda- 
mentally not  new,  but  it  was  left  for  him  both  to  bring  out  how 
effectively  they  could  be  applied  to  actuarial  problems,  and 
to  modify  them  so  as  to  give  the  best  results  in  that  particular 
connection.  In  his  original  memoir  the  mathematical  work 
was  largely  on  the  lines  originated  by  Jacobi.  These  were 
somewhat  advanced,  but  were  no  doubt  more  familiar  to 
Mr.  Hardy  than  they  were  to  the  profession  at  large,  and  it 
was  natural  that  he  should  adopt  them  in  his  paper.     AVhen, 
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liowever,  the  formulas  Avere  incorporated  in  the  Text  Book, 
Mr.  Hardy  produced  original  alternative  demonstrations  of 
a  very  much  simpler  description  for  the  benefit  of  students  to 
whom  Jacobi's  methods  would  be  too  difficult.  As  the  result, 
the  formulae  are  now  universally  adopted,  as  Mr.  King 
predicted  they  would  be,  and  they  form  part  of  the  everyday 
practice  of  the  scientific  actuary. 

After  leaving  the  British  Empire  Office  Mr.  Hardy  had 
devoted  a  great  deal  of  attention  to  Friendly  Society  work, 
both  as  an  understudy  to  the  late  Mr.  Ralph  P.  Hardy^  and 
also  on  his  own  account.  In  August  1885  he  was  appointed 
Assistant  Actuary  of  the  General  Reversionary  Company  on 
the  recommendation  of  Mr.  Ralph  P.  Hardy,  and  in  that 
position  he  was  able  to  continue  his  coaching  as  well 
as  his  Friendly  Society  Avork  and  other  private  work.  In 
June  1887  he  was  appointed  the  official  tutor  of  the 
Institute  of  Actuaries  for  Part  II  of  the  Examinations.  In 
February  1888  the  President  of  the  Institute  announced  that 
the  Messenger  Prize  offered  for  an  essay  on  Friendly 
Societies  had  been  awarded  to  "  Mr.  Gr.  F.  Hardy,  a  Fellow 
of  the  Institute,  who  had  done  great  service  to  the  Institute 
in  connection  with  the  class  of  which  he  was  tutor,  and 
Avho  had  distinguished  himself  by  the  valuable  papers 
which  he  had  contributed  to  the  Journal.^'  Up  to  this  time 
the  very  brilliance  of  Mr,  Hardy^s  mathematical  work  had 
perhaps  produced  a  slight  tendency  among  the  senior 
members  of  the  profession  to  regard  him  as  a  purely 
theoretical  actuary  with  his  head  well  in  the  clouds.  After 
the  publication  of  his  Friendly  Society  essayt  no  such  feeling- 
was  possible.  Rather  a  complete  treatise  than  a  mere  essay, 
and  the  more  remarkable  from  the  fact  that  nothing  of  the 
same  kind  had  previousl}^  been  attempted,  its  largeness  of 
scope,  breadth  of  treatment,  and  the  practical  way  in  which 
many  difficult  problems  were  handled,  showed  very  clearly 
that  it  was  the  work  of  a  man  having  a  wide  grasp  of 
affairs  and  an  intimate  personal  knowledge  of  the  subject 
on  its  practical  as  well  as  its  theoretical  side.  The  essay, 
in  fact,  was  adopted  by  the  profession  as  a  text  book,  which 
still  forms  an  essential  part  of  the  education  of  the  student ; 
while  men  who  had  spent  their  whole  life  on  the  everyday 
work  of  friendly  societies  were  struck  b}'  its  extremely 
practical  character,    of    Avhich  they  were  the  best   judges. 

"•■■  Ralph  P.  Hardy  and  G.  F.  Hardy  were  not  related. 
fJ.I.A.,  vol.  xxvii,  page  161. 
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From  tliis  time  forward,  his  progress  to  the  head  of  the 
profession  was  steady  and  inevitable,  in  spite  of  the  fact  that 
his  great  and  perhaps  excessive  modesty  entirely  precluded 
any  attempt  or  desire  to  push  himself  to  the  front. 

Mr.  Hardy  resigned  the  tutorship  for  Part  II  of  the 
Institute  Examinations  in  May  1893,  and  in  the  following 
June  he  Avas  for  the  first  time  elected  a  Member  of  the 
Council,  on  which  he  served  in  all  for  18  years.  In  the 
following  February  he  left  the  General  Reversionary  Com- 
pany to  become  the  Actuary  of  the  English  and  Scottish 
Law  Life  Assurance  Association,  a  position  which  he  held 
until  April  1898,  when  he  was  appointed  Actuary  and 
Secretary  (Principal  Officer)  of  the  Universal  Life  Assurance 
Society.  About  three  years  after  he  found  it  desirable  to 
arrange  for  the  union  of  that  Office  with  the  North  British 
and  Mercantile,  and  on  the  conclusion  of  the  necessary 
arrangements  he  retired  from  official  life,  retaining,  however, 
a  wide  and  growing  consulting  practice,  largely  amongst  the 
Government  Departments.  It  Avas  shortly  after  this  time  that 
he  Avas  first  elected  as  one  of  the  Vice-Presidents  of  the 
Institute. 

Mr.  Hardy  was  a  prominent  member  of  the  Joi)it 
Committee  of  the  Institute  of  Actuaries  and  the  Faculty  of 
Actuaries  in  Scotland  on  Mortality  Investigation,  which  dealt 
with  the  British  Offices'  Experience  of  Assured  Lives  and 
Annuitants  for  the  period  1863  to  1893.  When  the  com- 
pilation of  the  experience  had  been  completed  and  the 
results  published,  Mr.  Hardy  Avas  iuAnted  by  the  Committee 
to  undertake  the  highly  responsible  duty  of  preparing 
adjusted  or  graduated  mortality  tables  in  respect  of  the 
principal  sections  of  the  experience.  This  Avas  a  task  Avhich 
Avas  at  once  highly  onerous,  congenial  to  his  mind,  and  well 
fitted  to  display  his  poAvers.  He  had  for  some  time 
previously  been  attracted  by  Professor  Karl  Pearson's  new 
methods  of  curve-fitting,  and  he  Avas  the  first  to  bring  them 
to  the  notice  of  the  actuarial  profession.*  These  methods 
naturally  appealed  to  Hardy's  mind  by  their  happy  com- 
bination of  elegant  mathematical  form  and  practical 
applicability  to  a  variety  of  problems,  and  it  is  largely 
owing  to  his  Avork  that  they  haA^e  since  become  much 
more  familiar  to  the  actuarial  profession.  Mr.  Hardy  did 
not,  however,  find  it  desii-able  to  adopt  Pearson's  methods  in 

*  See  his  Review  of  Pearson's  "  Chances  of  Death  "  {J. I. A.,  vol.  xxxiii,  p.  530 

(1898) ). 
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tlieir  entirety,  since,  although  the}'  niiglit  doubtless  have 
produced  a  highly  satisfactory  graduation,  they  would  not 
have  had  the  same  practical  advantages  to  the  actuary  that 
might  be  obtained  by  other  methods.  So  far  back  as  1894 
{J. I. A.,  vol.  xxxi,  p.  359),  Mr.  Hard};-  liad  announced  his 
important  discovery  that  Makeham's  Formula,  which  had  up 
to  that  point  been  regarded  as  applicable  only  to  Aggregate 
Tables,  could,  by  an  ingenious  extension  and  adjustment,  be 
successfully  applied  to  the  graduation  of  Select  Tables ;  and 
in  1898  {J.I. A.,  vol.  xxxiii,  p.  493)  he  had  given  an  example  of 
its  application  to  Sprague's  Select  I'ables.  This  was  the  main 
idea  underlying  the  whole  of  Mr.  Hardy's  graduation  of 
the  British  Offices'  Tables.  In  its  practical  working  out 
he  evolved  many  new  methods,  and  while  he  adopted 
Pearson's  basis  of  fitting  by  means  of  moments,  he  intro- 
duced what  is  a  great  practical  improvement  when  a  large 
mass  of  figures  has  to  be  dealt  with,  namely,  the  calculation 
of  the  moments  by  a  simple  process  of  successive  summations, 
instead  of  by  Pearson's  actual  methods. 

The  results  of  Mr.  Hardy's  graduations  were  presented  to 
the  Committee  in  a  sei'ies  of  most  valuable  Keports,  one  of 
which  is  reprinted  in  the  Journal  (vol.  xxxviii,  p.  501),  while 
in  the  final  volume  issued  by  the  Committee  (Account  of 
Principles  and  Methods),  he  gave  a  full  explanation  of 
the  whole  of  the  work  o£  graduation.  An  admirable 
review  of  this  by  Mr.  Todhunter  was  given  in  the  Journal 
(vol.  xxxviii,  pp.  359-363),  and  it  is  unnecessary  here  to  say 
more  than  that  the  graduation  was  a  brilliant  piece  of  work, 
both  from  the  elegance  and  power  of  the  novel  methods  em- 
ployed and  the  general  excellence  of  the  results.  Speaking 
generally,  it  may  be  said  that  the  0'"^^^  Select  Tables,  the  0^^'^^ 
Select  Tables,  "^the  Male  Annuitants'  (0'""")  Select  Tables 
and  the  O^'^'  Aggregate  Table  Avere  all  graduated  on  a 
strictly  Makeham  basis,  thus  securing  the  most  important 
advantages  in  the  practical  calculation  of  Joint  Life 
Annuities  and  other  functions.  The  Female  Annuitants' 
Select  Tables  (0"'-^^)  were  adjusted  by  a  combination  of  two 
Makeham  graduations  Avhicli  secured  many  <jf  the  same 
advantages  in  a  modified  form,  *  while  the  important  O-^^ 
(aggregate)  Table  bore  a  simple  and  definite  functional 
relationship  to  the  O-^'C')  Table. 

*  See  the  Meinorandmn  as  to  tlie  two-life  Tables  ajipended  to  the  Annuitants' 
Tables ;  also  an  important  paper  by  Mr.  T.  H.  Ackland  ( I'm n-sact ions  of  the 
Faculty  of  Aciuarieii,\o\.  \\\,'p.  2Ho)  \\\\\c\\  is  perhajis  not  sufficiently  widely 
known. 
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In  a  course  of  Lectures  delivered  before  the  Institute  in 
the  Session  1904-5  and  published  in  1909  (see  Mr.  Todhunter's 
review,  J. I. A.,  vol.  xliii,  p.  471),  Mr.  Hardy  dealt  systematically 
with  his  own  and  other  methods  of  graduation  and  curve- 
fitting,  and  with  the  general  theory  of  the  subject,  and  he 
introduced  the  Pearsonian  methods  to  actuarial  students  in  a 
sioiplified  form.  At  the  same  time  he  suggested  also  other 
and  more  elementary  methods  of  his  own,  which  he  had  long- 
been  in  the  habit  of  using  with  great  success  in  Ijis  practical 
work,  and  which  have  perhaps  not  yet  received  the  attention 
tliey  deserve. 

In  June  1908  Mr.  Hardy  was  elected  President  of  the 
Institute,  and  thus  became  the  titular  head  of  the  profession 
which  he  had  done  so  much  to  adorn.  His  Presidential 
Address  {J.I. A.  vol.  xliii,  p.  1)  will  long  be  remembered  and 
re-read  for  its  originality  of  thought,  power  of  expression,  and 
stimulating  quality ;  and  probably  its  modest  author  alone  had 
any  doubt  as  its  high  place  in  a  long  series  of  such  addresses. 

During  the  term  of  his  Presidency,  the  Government  took 
up  the  question  of  National  Insurance,  with  the  vieAv  to  pre- 
paring the  scheme  ultimately  to  be  embodied  in  the  National 
Insurance  Bill  of  1911,  and  it  was  natural  that  they  should 
go  to  the  President  of  the  Institute  of  Actuaries  for  the  advice 
which  they  required  as  to  the  financial  cost  of  the  scheme. 
With  him  was  associated  Mr.  F.  B.  Wyatt,  the  ex-President. 
Mr.  Hardy  was  exceptionally  well  fitted  to  take  a  leading- 
part  in  such  a  matter,  by  reason  of  his  unique  actuarial 
skill  and  fertility  of  method — which  enabled  him  easily  to 
overcome  difficulties  that  to  others  would  be  insurmountable 
— his  wide  grasp  of  affairs,  his  familiarity  with  the  work- 
ing of  sickness  assurance  by  the  friendly  societies,  and  his 
great  sympathy  with  all  well-founded  measures  of  social 
reform. 

The  main  Report  of  Messrs.  Hardy  and  AVyatt,  dated 
20  May  1911,  will  be  found  in  the  Jonrnal,  vol.  xlv,  p.  406, 
and  a  supplementary  Report,  dated  28  November  1911, 
as  to  the  revision  or  extension  of  the  original  estimates 
caused  by  changes  effected  in  Committee,  in  vol.  xlvi, 
p.  64.  Mr.  Hardy's  hand  is  very  plainly  to  be  seen  in 
these  Reports,  and  it  is  a  liberal  education  to  any  actuary  to 
read  or  rather  study  them,  and  to  note  the  ingenuity  with 
which  he  and  his  colleague  dealt  with  problems  that,  essen- 
tially of  the  most  difficult  character,  Avere  made  much  more 
so    bv    the    unfortunate    absence    of   reliable   data    and    the 
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inconvenient  form  and  out-of-date  character  of  a  great  part 
of  the  data  that  were  available. 

When  the  measure  became  law  and  the  great  scheme  had 
to  be  put  into  operation^  the  National  Health  Insurance  Joint 
Committee  appointed  an  Actuarial  Advisory  Committee 
consisting  of  Mr.  Hardy  as  Chairman  and  four  other 
actuaries.  Some  idea  of  the  intricate  and  difficult  questions 
which  were  submitted  to  this  Committee  may  be  gathered 
from  their  earlier  Reports,  which  are  reprinted  as  an  Appendix 
to  the  first  Report  of  the  Joint  Committee  (Cd.  6907  j .  But  only 
the  members  of  the  Committee  themselves  can  fully  appreciate 
the  remarkable  knowledge  and  skill  with  which  their  Chairman 
placed  these  complicated  questions  before  the  Committee, 
reduced  them  to  their  simplest  and  clearest  form,  and,  in  many 
cases,  indicated  new  and  ingenious  methods  for  their  solution. 

In  recognition  of  his  distinguished  services  to  the 
British  and  Indian  Governments,  Mr.  Hardy's  name  was 
placed  in  the  New  Year  Honours  List  of  January  1914  as  a 
K.C.B.  Rarely  can  such  an  honour  have  been  more  richly 
deserved  or  more  modestly  received.  It  was  a  source  of  the 
greatest  pleasure  to  his  friends  and  admirers  in  two  hemi- 
spheres and,  as  has  been  well  said,  his  own  pleasure  arose  more 
from  the  joy  of  his  friends  than  from  any  personal  pride, 
though  he  naturally  appreciated  very  highly  this  public 
recognition  of  his  work. 

Sir  George  Hardy  was  a  mathematician  by  instinct,  bixt 
though  few  were  better  fitted  than  he  to  "ride  a  whirlwind 
and  direct  a  storm  "  ot  complicated  analysis,  the  bent  of 
his  mind  was  not  in  the  direction  of  theoretical  enquiries 
tending  to  no  practical  result.  Mathematics  has  been  defined 
as  the  science  of  measurement — often  in  its  higher  applica- 
tions of  approximate  measurement — and  it  was  from  this 
standpoint  that  most  of  his  original  work  proceeded,  so  that 
nearly  all  of  it  leads  to  some  practical  result  or  process.  It 
will  be  found  too,  though  this  maybe  contrary  to  the  general 
belief,  that  ingenious  and  original  as  his  work  Avas  he  rarely 
found  it  necessary  to  use  any  really  advanced  mathematics. 
The  secret  of  his  work,  in  fact,  lay  in  his  remarkable  power 
of  seeing  things  in  their  simplest  relations,  and  accordingly 
of  stating  a  difficult  problem  in  such  a  way  that  its  difficulty 
seemed  to  disappear  and  comparatively  simple  means  were 
sufficient  for  its  sohttion.  The  essential  qualities  of  his  mind 
were  its  extreme  quickness  of  perception,  its  clearness  and 
precision  of  view,  its  instinctive  logic,  and  its  capacity  to  pierce 
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througli  uuessentials  to  the  core  of  the  subject.  His  mind 
had,  in  fact,  a  solvent  quality,  Avhicli  enabled  it  to  disperse 
the  mists  concealing  the  trutli  and  lo  reveal  the  truth 
itself  in  a  clear  light.  It  was  this  qualit}^,  combined  with 
his  evident  sincerity  and  intellectual  power,  that  rendered  him 
always  an  effective  and  attractive  speaker;  and  though  his 
stjde  of  speech  was  quiet  and  conversational,  and  almost 
wholly  free  from  ornament,  it  had  the  essential  quality  of 
rhetoric — the  power  to  impress  liis  ])ersonality  and  views 
upon  his  hearers. 

The  direct  influence  of  Sir  (^eoi-ge  Hardy's  work  is 
of  course  very  great,  as  will  be  obvious  from  our  some- 
what detailed  though  far  from  complete  record,  and  it 
has  been  well  said  that  his  writings  had  "that  classic  quality 
which  renders  the  best  work  suggestive  and  stimulating  long 
after  its  results  have  become  part  of  the  common  stock  of 
scientific  knowledge  "  {.T.I.A.,\o\.  xliii, p.  47 1 ) .  But  perhaps  the 
indirect  effect  of  his  work  may  be  even  more  important  and 
enduring  than  the  direct.  He  created  what  we  may  fairly 
call  the  "  Hardy  touch ",  which  could  scarcely  fail  to  be 
transmitted  in  some  degree  to  his  pupils,  and,  through  them, 
to  jjupils  of  their  own,  and  though  he  was  cut  off  at  a  com- 
paratively early  age  he  enjoyed  the  rare  privilege  of  seeing 
the  widespread  influence  of  his  work.  It  has  already  been 
remarked  that  he  acted  as  official  tutor  for  Part  II  of  the 
Institute  P^xaminations  from  1887  to  1893,  and  it  may  be 
added  that  during  the  greater  part  of  that  time  he  had  also 
private  classes  for  the  final  examination,  so  that  many  of  his 
pupils  had  the  great  advantage  of  reading  with  him 
continuously  for  both  Parts  II  and  III.  Xone  of  them  Avill  soon 
forget  his  luminous,  patient  and  suggestive  teaching,  or  the 
trouble  that  he  w'ould  take  with  individual  pupils  to  remove 
their  difficulties  or  assist  them  to  pursue  an  enquiry.  His 
pupils  were  indeed  fortunate  in  their  master,  and  perhaps  also 
he  was  fortunate  in  having  to  train  a  band  of  pupils  of  some- 
thing more  than  average  ability,  who  Avere  qualified  both  to 
appreciate  his  work  and  to  diffuse  and  transmit  it.  In  this 
way  he  virtual!}^  fovinded  a  new  school  of  actuarial  thought. 
He  lived  to  rejoice  in  the  fact  that  his  pu])ils  were  selected  for 
many  of  the  principal  posts  in  the  profession  ;  Avhile  they,,  on 
their  side,  can  never  forget  what  they  OAve  to  their  tutor. 
Many  of  them  became  his  personal  friends,  and  it  would  be 
difficult  to  over-rate  either  the  privilege  or  the  charm  of 
association  with   him    in   his   ideally  happy   liome   life.      His 
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union  with  the  gracious  lady  whom  he  married  in  1883  was 
so  peculiarly  complete  in  every  way  that  the  subject  can 
liardly  be  more  than  touched  upon. 

It  lias  been  natural  to  dwell  chiefly  upon  Sir  George 
Hardy's  work  for  and  in  the  actuarial  profession,  but  only  a 
very  imperfect  estimate  of  him  Avould  be  formed  if  it  Avere 
supposed  that  this  work,  great  as  it  was,  absorbed  the  whole 
of  his  energies.  So  powerful  a  mind  could  never  be  satisfied 
with  so  limited  a  field,  and  in  fact  he  was  a  man  of  wide 
culture.  Music,  Art  and  Literature  were  to  him  both 
a  study  and  a  recreation.  He  took  a  keen  and  appreciative 
delight  in  the  beauties  of  nature  and  art,  and  he  travelled 
widely  in  search  of  them.  A  great  and  quick  reader,  he 
had  that  selective  memory  which  throws  away  the  dross  but 
never  forgets  anything  of  real  importance,  and  his  was  a 
singularly  Avell-stored  mind,  which  made  it  a  pleasure  and  an 
education  to  converse  with  him  on  any  subject.  His  early 
interest  in  astronomy  was  always  kept  up,  and  he  followed 
all  the  latest  developments  both  of  practice  and  theory.  He 
was  also  a  student  of  Egyptology,  in  which  he  was  deeply 
versed,  and  he  made  important  original  investigations  and 
suggestions  as  to  a  means  of  determining  the  age  of  the 
great  Pyramid,  and  hence  the  period  of  the  Fourth  Dynasty, 
from  astronomical  considerations."^  He  took,  also,  great 
interest  in  all  matters  of  social  reform. 

To  his  great  qualities  of  mind,  Sir  George  Hardy  united  a 
noble  character,  an  equable  temperament  and  a  most  lovable 
disposition.  His  uniform  courtesy  and  consideration  for  others, 
his  gift  of  quiet  wit  and  kindly  humour  and  his  wide  culture 
made  him  the  most  charming  of  companions  in  any  surround- 
ings. He  had,  in  fact,  a  singular  and  magnetic  attraction. 
To  meet  him  was  to  wish  to  know  him  :  to  know  him  was  to 
love  him,  and  the  more  deeply  as  the  knowledge  increased. 
JJuring  a  long  and  intimate  friendship,  lasting  over  20  years, 

*  lu  a  letter  printed  in  the  Academy  (1069)  29  October  1892  and  reprinted 
in  the  Insurance  Record  of  15  January  1915  be  presented  "a  chain  of 
astronomical  evidence  proving  the  commencement  of  the  lyth  Dynasty  to  have 
been  very  approximately  3700  B.C."  The  present  writer  does  not  know  whether 
the  evidence  and  results  have  ever  been  properly  considered  by  Egyptologists  ; 
but  it  is  interesting  to  note  that  the  date  given,  circa  37CO  B.C.,  is  nearly 
midway  between  the  widely-differing  dates  given  by  the  most  modern 
investigators,  namely,  2700-28-40  B.C.  by  one  set  of  authorities  and  4731  B.C. 
by  Flinders  Petrie  {see  Encycl.  Brit.,  11th  Edition,  volume  ix,  p.  79).  Hiirdy's 
letter  shows  his  intimate  knowledge  both  of  practical  Astronomy  and  of 
Egyptology,  and  his  most  interesting  line  of  argument  seems  to  the  non-espei-t 
very  convincing,  especially  in  view  of  the  consistency  of  the  results  derived 
from  independent  data. 
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the  writer  never  heard  a  single  unkind  or  uncharitable  remark 
from  him,  nor  noticed  the  slightest  sign  of  failure  of  temper. 
Intolerant  of  nothing  but  intolerance,  injustice  and  oppression, 
he  was  yet  a  man  of  strong  character,  capable  of  righteous 
indignation  on  behalf  of  others  when  the  cause  arose.  In 
spite  of  his  great  powers,  of  which  he  can  hardly  have  been 
quite  unconscious,  one  of  the  charms  of  his  character  was  a 
remarkable  modesty  as  regards  his  own  work,  combined  with 
a  constant  readiness  to  see  good  in  the  work  of  others. 

Looking  back  on  what  has  been  written,  the  writer  is 
conscious  that  to  those  who  did  not  know  Sir  George  Hard}* 
ic  must  wear  the  appearance  of  a  too  unrestrained  panegyric. 
Such,  however,  will  not  be  the  opinion  of  those  who  knew 
him  best ;  to  them  he  will  always  remain  a  brilliant  example 
and  a  very  dear  memory. 

G.  J.  L. 


Opening  Address  by  the  President,  Ernest  Woods,  Esq. 

[Delivered  27  November  1914.] 

vJEXTLEMEX, — It  is  my  duty  this  evening  to  deliver  the 
Presidential  Address  which  is  the  prelude  to  our  Session.  It  is 
a  duty  which  falls  very  heavily  on  one  who  is  not  gifted  with 
the  pen  of  a  ready  writer,  and  it  is  a  doubly  difficult  task  to 
perform  in  this  time  of  crisis.  Occupied  as  all  our  minds  must 
be  with  the  wide  issues  at  stake  and  the  personal  interests 
involved,  it  is  practically  impossible  to  restrain  our  thoughts 
within  the  narrow  limits  of  actuarial  science,  strictly  so-called. 
Touching,  as  our  profession  does,  in  a  variety  of  directions,  other 
sciences — law,  medicine,  finance,  and  political  economy — it 
does  not  in  itself  appeal  to  the  popular  imagination.  We  have 
no  tales  of  adventure  in  the  Arctic  or  Antarctic,  lilve  those  of 
Nansen  and  Scott,  to  nnfold;  no  glorious  doings  in  the  field  of 
war,  as  of  Joffre,  French  or  Jellicoe,  or  discoveries  for  the 
benefit  of  humanity,  such  as  are  associated  with  the  names  of 
Lister,  Kelvin,  and  Rayleigh.  Nevertheless,  our  work  is  of 
surpassing  value  in  its  sphere,  concerning  itself  as  it  does  with 
the  safeguarding  of  the  provision  made  by  the  provident  for  the 
welfare  of  those  dependent  upon  them,  whether  in  the  form  of 
premiums  paid  to  Assurance  Companies  or  of  the  contributions 
to  those  great  Friendly  Societies  which  have  been  one  of  the 
features   of   our   national   life,  and    we,    too,  bv   following   our 
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vocation  with  earnest  diligence,  have  our  share  in  farthering  the 
welfare  of  mankind. 

During  the  year  we  have  had  to  regret  the  loss  of  one  Corres- 
ponding Member  and  three  Fellows  of  the  Institute — Monsieur 
Paul  Guieyesse,  Mr.  Jas.  Chisholm,  Sir  George  F.  Hardy,  K.C.B., 
and  Mr.  T.  B.  Wmser. 

Monsieur  Guieyesse,  who  was  born  in  1841,  died  on  19  May 
last.  He  was  one  of  the  fomiders  of  the  Institut  des  Actuaires 
frangais,  and  its  first  President,  being  re-elected  to  that  office 
continuously  until  his  death.  His  ability  in  many  fields  of  work 
was  recognized  by  his  fellow  countrymen  who  elected  him  for 
twenty  years  as  a  Deputy  for  Lorient.  In  1895,  Monsieur 
Leon  Bourgeois  nominated  him  Minister  for  the  Colonies,  and  he 
was  filling  that  high  position  when  the  French  Government 
annexed  Madagascar.  Those  of  us  who  were  present  at  the  third 
International  Congress  of  Actuaries  in  Paris  remember  how  ably 
he  presided  over  our  meetings,  and  the  innate  courtesy  of  his 
bearing  to  those  with  whom  he  was  brought  into  personal 
contact.  He  was  a  practical  as  well  as  a  theoretical  actuary  and 
was  a  Member  of  three  very  important  French  bodies — the 
Comite  Consultatif  of  Railways,  the  Conseil  Superieur  of  Friendly 
Societies,  and  the  Comite  Consultatif  for  Workmen's  Accident 
Assurance.  In  addition  to  his  strictly  mathematical  work,  he 
^vrote  valuable  papers  on  such  subjects  as  Deep  Sea  Soundings 
and  Tidal  Rivers,  and  his  researches  into  the  funeral  rites  of  the 
ancient  Egyptians  and  cognate  matters  were  of  such  an  im- 
portant character  that  they  won  for  him  a  high  position  at  the 
Sorbonne. 

Of  the  career  of  Sir  George  F.  Hardy,  who  died  on  5 
October  last,  it  is  difficult  to  speak  without  emotion,  his  loss  is 
so  recent,  and  his  personal  relations  with  us  so  dear.  His 
intellectual  talent,  his  modesty,  his  charm  of  manner,  and  his 
kindness  to  those  less  gifted  than  himself  are  known  to  us  all. 
He  has  been  taken  from  us  at  the  height  of  his  career,  when  his 
great  abilities  were  beginning  to  be  recognized  outside  the  limits 
of  our  profession.  He  was  our  President  in  1908-10  and  was  in 
.June  last  elected  an  Honorary  Fellow  of  the  Faculty  of  Actuaries 
in  Scotland.  We  have  only  to  recall  his  work  as  a  Tutor,  his 
graduation  of  our  latest  Mortality  Experience,  his  paper 
on  Formulas  for  Approximate  Summation,  his  Prize  Essay 
on  Friendly  Societies,  not  to  mention  his  numerous  other 
contributions  to  our  Jounial,  to  show  the  debt  which  our  science 
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owes  him.  The  abiUty  which  he  displayed  iu  connection  with 
the  preparation  of  the  National  Insurance  Act  1911  led  to  wider 
appreciation  of  his  talents,  and  the  high  opinion  entertained  of 
him  by  His  3Iajesty's  advisers  was  shown  in  the  Knighthood 
of  the  Bath  conferred  on  him  last  January.  Like  Monsieur 
Guieyesse,  he  was  a  worker  in  other  scientific  fields  than  those 
of  the  Actuary,  and  it  is  a  curious  coincidence  that  they  should 
both  have  concerned  themselves  in  their  leisure  hours  with 
questions  connected  with  the  ancient  civilization  of  Egypt. 
In  astronomy  also  he  took  great  interest,  and  was  among  the  first 
to  make  calculations  as  to  the  age  of  the  Great  Pyramid  based 
on  the  relative  positions  of  the  various  passages  and  the  stars. 

Mr.  Chisholm,  who  died  on  5  July  last,  was  by  heredity 
a  member  of  our  profession,  being  the  son  of  Mr.  David 
Chisholm,  the  first  Actuary  of  the  Xorth  *  British  and 
Mercantile  Insurance  Co.,  and  became  a  Fellow  (by  examination) 
of  the  Faculty  of  Actuaries  in  Scotland  in  1882,  and  of  our 
Institute  in  the  following  year.  He  was  a  Member  of  this 
Council  for  twenty  years,  and  served  the  offices  of  Honorary 
Treasurer  and  Vice-President. 

Mr.  T.  B.  Winser,  who  died  on  21  October  last,  at  the  age 
of  91,  became  a  Fellow  of  the  Institute  under  our  Charter  as  a 
Member  of  the  Actuaries'  Club.  His  versatility  was  shown  by 
his  skill  with  the  military  rifle,  which  brought  him  to  the  fourth 
place  in  the  competition  for  the  Queen's  Prize  at  Wimbledon  in 
1864,  by  his  facility  in  the  use  of  the  lathe,  and  in  other  ways. 

My  friend,  Mr.  Schooling,  in  his  Presidential  Address 
delivered  two  years  ago,  was  not  content  with  reviewing  the 
circumstances  of  the  time,  and  endeavoured  to  draw  lessons 
from  the  history  of  the  "  directions  the  curve  produced  by  the 
rate  of  interest  has  taken  during  the  last  hundred  years  or  so."' 
Like  him,  I  propose  to  dive  into  the  past,  and  submit  for  your 
consideration  some  facts  and  comparisons  in  regard  to  the 
financial  burdens  of  the  Nation — its  liabilities,  its  expenditure, 
and  its  revenue,  but  I  propose  to  leave  to  you  the  task  of 
drawing  lessons  therefrom,  for  any  attempt  to  do  so  would 
involve  the  expression  of  political  opinions,  which  would  be 
irregular  in  this  place.  It  is  too  soon  to  forecast  the  cost  of  the 
mighty  war  in  which  we  are  engaged,  and  the  method  which 
will  be  adopted  to  liquidate  it.  The  burden  will  be  heavy,  but 
not  intolerable.  During  the  short  lifetime  of  this  Institute 
there  have  been  wars  of  no  small  magnitude — in  the  Crimea, 
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in  Abyssinia,  in  Ashantee.  in  Zululand,  in  South  Africa,  on 
the  frontiers  of  India  and  other  parts  of  the  world ;  but 
we  have  to  go  back  to  the  time  of  Napoleon  if  we  desire  to 
find  a  parallel  for  the  crisis  through  which  we  are  passing, 
and  as  the  coimtrv  triumphantly  emerged  from  that  time  of 
stress,  so  it  will  assuredly  do  again  when  the  present  war  is 
over,  for  it  is  now  in  a  far  better  position.  The  Total  Debt 
on  1  February  1816  was  £810.758,781,  as  compared  with 
£707,651,110  on  1  April  1914,  Avhile  the  net  produce  of  the 
Revenue  in  1815-6  was  £79,939,670,  as  against  a  total  Revenue 
m  1913-14  of  £198,242,897.  The  population  of  the  United 
Kingdom  in  1816  was  about  18.640.000.  and  was  46.035.570  as 
estimated  on  30  June  1913,  so  that  the  position  at  the  two 
dates  may  be  summarized  as  follows  : 

1816  1914 

Liabilities  to  Income          10-5  3-6       years'  purchase. 

Liabilities  to  Population  £45  2  1  £15  7  5  per  head. 

Income  to  Population       £4  5  9  £461  per  head. 

It  has  been  estimated  that  the  direct  cost  to  this  country 
of  the  Napoleonic  wars  was  about  £830,000,000,  and  that  about 
£600,000,000  of  that  amount  was  met  by  an  addition  to  the 
National  Debt,  for  which  the  annual  charge  was  £42,000.000, 
including  the  sum  of  £12,968,000  for  the  support  of  the  Sinking 
Fund.  According  to  modern  ideas,  too  large  a  proportion  was 
left  to  be  borne  by  posterity,  but  the  provision  for  repayment 
was  in  the  circumstances  of  the  time  comparatively  large,  and 
I  have  seen  it  stated  that  had  the  provision  been  maintained,  the 
whole  of  the  National  Debt  would  have  been  paid  off  by  the  year 
1845. 

It  would  have  been  iuteresting  to  review  the  progress  of  the 
National  Debt  from  the  end  of  the  Great  War  to  the  present 
date,  but  time  does  not  permit  this  to  be  done,  and  I  propose 
to  limit  my  remarks  to  a  brief  review  of  the  National  Finances 
during  the  last  quarter  of  a  centur\'.  Twenty-five  years  ago  the 
influence  of  Mr.  Gladstone  on  the  fiscal  arrangements  of  the 
countrt'was  still  supreme,  and  it  seems  only  the  other  day  that  he 
appealed  to  the  countr}^  with  a  promise  to  abolish  the  Income 
Tax.  In  the  short  time  which  has  since  elapsed,  the  change 
in  practice  with  regard  to  the  methods  of  raising  revenue,  and 
the  objects  upon  which  it  has  been  expended,  have  been  revolu- 
tionary. 

VOL.  XLTX.  c 
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Mr.  (afterwards  Viscount)  Goschen,  who  was  imbued  with  the 
Gladstoniaii  spirit,  was  responsible  for  the  six  Budgets  1887-8 
to  1892-3.  During  the  administration  of  that  expert  financier, 
whose  ability  was  undoubted,  the  country's  expenditure  increased 
by  £10,165,923,  from  £87,423,645  to  £97,589,568  and  his  term  of 
office  was  remarkable  for  the  conversion  of  the  National  Debt, 
which  he  carried  out  with  brilliant  success,  but  he  reduced  the 
fixed  charge  for  cancelling  the  Debt  from  £28,000,000  to 
£25,000,000 — a  doubtful  precedent  for  his  successors.  As  a 
result  of  the  Debt  conversion  and  careful  supervision  of  the 
Estimates,  notwithstanding  an  increase  in  the  expenditure  on 
the  Navy,  he  was  able  to  reduce  the  Total  Debt  of  the  Nation 
bv  £65,033,130,  from  £736,153,067  at  the  date  of  his  first  Budget 
to  £671,119,937.  It  is  not  a  little  remarkable  that  with  all  his 
skill  and  foresight,  understanding  as  he  undoubtedly  did  the 
defects  in  our  fiscal  arrangements,  he  did  so  little  to  reform  them. 
He  must,  however,  be  credited  with  good  work,  in  that,  without 
throwing  too  heavy  a  burden  upon  the  taxpayer,  he  provided 
the  foundation  for  a  reformed  system  of  Local  Government  and 
for  Free  Education,  and  by  his  Naval  Defence  Act  1889 
controlled  the  expenditure  on  Contract  Work,  enabhng  the 
Admiralty  to  retain  unexpended  balances,  which  conduced  to 
economy,  and  prevented  the  absurd  practice  of  voting  money 
twice  over  for  the  same  object.  He  also  was  the  pioneer  in 
that  movement  which  has  since  made  such  great  strides  in 
the  direction  of  the  graduation  of  death  duties. 

Mr.  Goschen  was  succeeded  by  Sir  Wm.  Vernon  Harcourt, 
who  produced  three  Budgets,  1893^,  1894-5,  and  1895-6, 
and  his  term  of  office  w^as  historical,  as  he  was  the  first  to  bring 
into  practice  some  of  those  more  modern  theories  of  taxation 
which  have  since  been  so  widely  adopted.  Mr.  Gladstone, 
when  at  the  height  of  his  financial  powers,  declared  himself  to  be 
perfectly  impartial  as  between  direct  and  indirect  taxation 
and  described  them  as  "'  two  attractive  sisters,"  each  with  an 
ample  fortmie,  to  both  of  whom  he,  as  Chancellor  of  the 
Exchequer,  had  always  thought  it  not  only  allowable  but  even 
an  act  of  duty  to  pay  his  addresses.  It  had  become  a  tradition 
to  maintain  as  far  as  possible  an  equal  numerical  proportion 
between  these  two  branches  of  taxation,  balancing  relief  in 
one  direction  by  a  like  relief  in  another,  but  from  the  time  of 
Sir  Wm,  Vernon  Harcourt  it  began  to  be  the  object  of  legislation 
to   relieve  the  poorer  classes  by  increasing  the  direct  taxation 
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paid  chiefly  by  the  richer  members  of  the  community.  The 
reform  of  the  death  duties,  which  had  been  foreshadowed  by 
Mr.  Goscheu,  was  taken  in  hand  by  Sir  Wm.  Harcourt  in  his 
second  Budget,  and  the  two  characteristics  of  the  scheme  were 
the  endeavour  to  bring  personalty  and  realty  into  line,  and  the 
adoption  of  a  graduated  scale  in  the  rate  of  duty,  takmg  into 
accomit  the  whole  aggregated  value  of  the  property  passing  on 
the  death  of  the  deceased.  It  is  not  necessary  to  enter  mto 
the  details  of  the  scheme,  but  their  financial  efiiect  may  be  noted. 
The  net  receipts  from  death  duties  were  in  1887-8  £8,284.203,  and 
in  1894-5  £8,754,343.  In  1895-6,  the  year  the  reform  was  brought 
about,  they  brought  in  £11,639,900,  while  in  1914-5  they  are 
estimated  to  produce  £28,750,000.  Another  feature  of  this 
Budget  was  the  extension  of  the  graduation  of  the  Income 
Tax,  the  limit  for  total  exemption  being  increased  from  £150  to 
£160  (so  as  to  include  the  recipient  of  wages  of  £3  a  week)  and 
abatements  being  allowed  of  £160  upon  incomes  up  to  £40U. 
and  of  £100  on  incomes  between  £400  and  £500.  The  rate  of 
income  tax,  which  had  been  Qd.  in  the  £  for  the  preceding  five 
years,  was  raised  successively  to  Id.  in  1893-4  and  M.  in  1894-5 
at  which  rate  it  remained  until  the  expenditure  on  the  war  in 
i^outh  Africa  caused  it  to  be  raised  to  Is.  in  1900-1.  The  net 
result  of  Sir  AVm.  Vernon  Harcourts  Budget  was  to  reduce 
the  Total  Debt  of  the  country  by  £18,833,571,  to  £652,286,366. 
The  increase  of  £10,165,923  in  the  total  gross  expenditure 
in  Mr.  Goschens  six  years  Avas  succeeded  by  an  increase 
during  Sir  Wm.  Vernon  Harcourt"s  three  years  of  £7,540,906, 
making  the  total  expenditure  £105,130,474,  and  in  this 
connection  the  warnmg  given  bv  the  last-named  is  worth 
recalling  at  the  present  day.  He  said  that  the  expenditure 
had  "  already  reached  the  limits  of  tolerable  taxation."  "  There 
•'  IS  a  universal  demand  for  more  and  more  expenditure  every 
"  year  for  every  conceivable  object,  all  of  them  excellent  objects, 
"■  but  ail  of  them  pursued  absolutely  without  any  regard  to  their 
cost.  Besides  these  demands  for  additional  expenditure  iox 
"  every  possible  object,  there  are  continual  proposals  to  cut 
"■  ofi  first  one  and  then  another  item  of  the  public  revenue.  In 
"  private  establishments  you  endeavour  to  regulate  your  outlay 
■'  with  some  regard  to  your  income,  but  in  public  administration 
"  you  have  to  make  your  taxation  keep  pace  with  your  profusion. 
■■  I  am  not  going  to  preach  a  sermon  on  this  subject,  because 
*■  economy  (not  only  political  economy)  has  become  a  lost  art 
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"  at  the  close  of  the  century.  It  is  a  despised  and  unfashionable 
"  idea,  and  I  do  not  know  Avhether,  under  any  circumstances, 
'"  it  will  ever  come  into  fashion  again.  Everyone  grumbles 
"  if  money  is  not  spent  on  his  favourite  fancy,  but  he  grumbles 
"  still  more  when  he  is  called  upon  to  find  the  means  of  paying 
"  for  it.'' 

Sir  Michael  Hicks-Beach  (now  Viscount  St.  Aldwvn)  carried 
through  seven  Budgets  (1896-7  to  1902-3)  and  during  those 
years  a  wave  of  national  prosperity  in  commerce  and  industries 
was  at  its  height,  and  fortunately  so,  for  it  made  the  burden 
of  the  South  African  War  less  heavy  to  bear.  The  total  of 
the  direct  expenditure  on  military  operations  for  the  four 
years  ending  31  March  1903  was  estimated  to  be  £217,000,000, 
and  the  indirect  loss  was  very  large.  In  a  paper  which  Mr.  Edgar 
Crammond  read  before  the  Institute  of  Bankers  in  April  1910, 
he  compared  certain  groups  of  figures  during  the  three  years 
1900,  1901,  and  1902  with  those  for  the  three  years  1906,  1907, 
and  1908,  when  the  effects  of  the  war  were  practically  overcome. 
He  showed  that  the  values  of  the  exports  of  British  Manufac- 
tures averaged  £284,879,000  in  the  former  period  and  £392,908,000 
in  the  latter,  while  the  average  amounts  of  capital  offered  for 
public  subscription  in  London  for  foreign  and  colonial  invest- 
ments were  £47,167,000  and  £104,921,000  respectively,  and  he 
deduced  from  his  calculations  that  "  two  years'  savings  ",  which 
would  otherwise  have  been  available  for  investment  abroad, 
had  been  absorbed,  with  the  inevitable  result  of  depressing  our 
export  trade.  The  Total  Debt  of  the  country  during  the  first 
three  years  of  Sir  Michael  Hicks-Beach's  term  of  office  was 
reduced  by  £16,892,632  to  £635,393,734  on  1  April  1899,  the 
lowest  level  that  it  has  attained  in  modern  times,  but  on  1  April 
1903,  it  had  again  been  increased  by  the  huge  smn  of  £162,955,45& 
to  £798,349,190.  At  the  present  time,  when  we  are  face  to  face 
with  a  position  similar  but  inevitably  far  more  serious,  it  is 
instructive  to  review  the  steps  taken  to  raise  revenue  to  meet 
this  expenditure.  It  would  not  be  in  accordance  with  the  object 
of  this  review,  which  is  to  record  financial  results  actually 
achieved,  if  more  than  allusion  is  made  to  the  controversial  views 
taken  by  prominent  politicians  and  parties  as  to  the  methods 
adopted,  and  it  will  suffice  to  note  that  during  Sir  Michael 
Hicks-Beach's  years  of  office  the  question  of  "  fair  trade  "  or 
"  tariff  reform  "  began  to  be  more  or  less  seriously  mooted.  In 
1899-1900  wine  and  stamp  duties  were  increased,  and  in  1900-1 
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tea,  tobacco,  beer  and  spirit  duties  were  raised.  In  1901-2  new- 
duties  were  imposed  on  sugar  and  coal,  and  in  1902-3  on 
imported  corn  and  grain  products.  The  new  duties  on  corn 
and  coal,  about  which  there  was  much  controversy,  were  even- 
tually taken  off,  the  former  on  1  July  1903,  having  produced 
only  £2,448,030,  and  the  latter  after  six  years  having  produced 
on  the  average  £1,847,775  a  year.  In  the  same  years  the  Income 
Tax  which  was  previouslv  8^.  in  the  £  was  successively  raised  by 
4d.  m  1900-1,  2d.  in  1901-2,  and  Id.  in  1902-3.  The  effect  of 
these  changes  was  to  increase  the  receipts  into  the  Exchequer  bv 
£31,514,505,  from  £129,804,566  in  1899-90  to  £161.319,071  in 
1902-3. 

Mr.  Ritchie's  only  Budget,  1903-4,  and  ^Ir.  Austen  Chamber- 
lain's Budgets  1904-5.  1905-6,  introduced  no  great  changes 
.save  the  abolition  of  the  corn  tax,  and  although  4(Z.  in  the  £  was 
taken  off  the  Income  Tax  in  1903-4,  an  extra  Id.  was  imposed 
in  the  following  year,  leaving  it  at  Is.  in  the  £.  The  total 
■aggregate  gross  liabilities  of  the  State  were  reduced  in  these 
three  years  by  £9,359,003,  to  £788,990,187.  Perhaps  the  most 
important  financial  legislation  of  this  period  was  that  contained 
in  Mr.  Wyndham's  Irish  Land  Act  of  1903  (amended  in  1909), 
which  has  enal)led  more  than  one  half  of  the  agricultural 
area  of  Ireland  to  be  sold,  at  a  total  price  of  £112.839,088,  of 
which  £67,839,088  had  actually  been  paid  by  November  1911. 
The  discussion  of  Mr.  Ritchie's  Budget  was  concerned  to  an 
important  extent  with  the  incidence  of  the  war  taxation.  Just 
before  the  South  African  AVar  the  proportion  between  direct  and 
indirect  taxation  was  47-9  per-cent  and  52-1  per-cent  respectively, 
while  for  the  additional  war  taxation  it  was  55-5  per-cent  and 
44-5  per-cent,  the  proportions  for  the  whole  Budget  in  1903-4 
being  49-3  per-cent  direct  and  50-7  per-cent  indirect.  Previously 
to  this  time  the  Income-Tax  had  been  regarded  as  a  "  special 
implement  of  war,"  as  in  practice  it  had  been  found  that 
business  was  less  disturbed  by  its  increase  than  by  any  increase 
of  an  old  tax  or  imposition  of  a  new  one,  and  experience  showed 
that  in  war  times  it  is  most  difficult  to  devise  new  taxes  on 
commodities,  when  a  proper  enquiry  into  their  consequences 
is,  in  fact,  impossible.  The  total  gross  expenditure  which, 
as  a  result  of  the  war  in  S.  Africa,  had  increased  in  1901-2 
to  £205.236,305,  was  reduced  in  1905-6  to  £150,413,245,  and 
the  aggregate  gross  liabilities  by  £9,359,003  from  £798,349,190 
on  1  April  1903  to  £788,990,187  on  1   April  1906. 

Mr.  Asquith  introduced  three  Budgets,  1906-7,  1907-8.  and 
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1908-9,  altliouoh  he  had  become  Prime  Mmister  and  ceased 
to  be  Chancellor  of  the  Exchequer  when  his  latest  came  before 
the  House  of  Commons.  He  was  face  to  face  with  representa- 
tives of  the  people,  who  were  prepared  for  heavy  expenditure  of 
all  kinds  on  social  reform,  and  desirous  of  reduchig  naval  and 
military  expenditure.  He  nevertheless  insisted  on  the  absolute 
necessitv  of  reducing  the  national  indebtedness  and  made 
reforms  in  our  fiscal  arrangements.  He  was  opposed  to  the 
practice  of  paying  by  means  of  loans  for  capital  expenditure 
incurred  by  public  departments  (even  though  their  repayment 
was  provided  for  by  their  own  sinking  funds),  and  to 
the  system  under  which  revenue  was  collected  by  the  State, 
and  paid  direct  to  the  local  taxation  authorities  Avithout 
beinnf  included  in  the  revenue  of  the  nation.  He  intro- 
duced  a  valuable  administrative  change  which  had  the 
effect  of  leaving  the  management  of  indirect  taxation  to  the 
Commissioners  of  Customs  and  Excise,  and  of  direct  taxation  to 
the  Commissioners  of  Inland  Eevenue.  He  reduced  the  Tea  Duty 
by  Id.  per  pound,  and  the  sugar  duty  from  is.  2d.  to  Is.  lOd. 
per  cwt.,  and  increased  the  rates  of  Estate  Duty.  He  carried 
the  reform  of  the  Income  Tax  a  step  further.  The  principles 
of  differentiation  and  graduation  had  been  for  long  dear  to  the 
more  modern  school  of  financiers.  Difterentiation,  in  that  it 
takes  into  account  the  character  of  the  income  as  permanent 
or  precarious,  unearned  or  earned,  and  graduation,  because  it 
adapts  itself  to  the  ability  of  the  taxpayer  to  bear  its  burden, 
so  far  as  that  can  be  measured  by  the  amount  of  his  income. 
In  fact.  Mr.  Asquith  reduced  the  Income  Tax  from  Is.  to  9d. 
in  the  £  on  earned  incomes.  The  final  result  of  his  three  years' 
management  of  the  Nation's  finances  was  to  reduce  the  total 
debt  by  £34.868,878  to  £754,121,309  on  1  April  1909,  the  gross 
expenditure  being  increased  by  £1.879.150  to  £152,292,395  \n 
1908-9. 

Mr.  Llovd  George,  the  present  Chancellor  of  the  Exchec[uer, 
has  introduced  six  Budgets,  commencing  with  that  for  1909-10, 
and  his  general  policy  may  be  briefly  summed  up  as  forsaking 
the  older  views  as  to  the  objects  and  limitations  of  taxation, 
and  the  adoption  of  the  principle  that  our  fiscal  arrange- 
ments should  be  employed  for  the  purpose  of  social 
reform.  This,  however,  is  not  the  place  for  the  expression 
of  anv  personal  opinion  as  to  the  wisdom,  or  otherwise  of  this 
change,  as  to  whether  its  objects  will  or  will  not  be   attained. 
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and  if  attained  whether  their  results  will  be  for  the  real 
welfare  of  the  people  or  whether  they  may  in  the  end  be  the 
reverse. 

In  his  first  Budget  he  introduced  one  new  duty,  that  on  motor 
spirit,  and  increased  the  duties  on  spirits,  tobacco,  and  motor 
car  licences,  and  he  revised  and  mcreased  the  liquor  licence, 
stamp  and  estate  duties.  He  increased  the  income  tax  from 
Is.  to  Is.  2d.  (less  certain  new  allowances)  and  he  introduced 
the  super-tax  and  the  land  value  duties.  He  made  no  further 
change  of  any  outstanding  importance  until  this  year,  when  he 
brought  forward  proposals  which  will  be  in  your  recollection, 
but  the  political  questions  which  occupied  Parliament  duruig 
the  earlier  part  of  the  Session  and  the  legislation  which  had  to 
be  hurriedly  carried  through  to  meet  the  exigencies  of  the  war 
prevented  that  full  consideration  of  the  Budget  which  it  required. 
The  iinancial  result  of  Mr.  Lloyd  George's  tenure  of  office  has 
been  that  the  Total  Debt  of  the  Nation  was  reduced  by 
£46,467,199  to  £707,654,110  on  1  April  last,  but  the  gross 
expenditure  increased  by  £45,200,574  to  £197,492,969  for  the 
year  1913-14,  with  a  further  increase  of  £9,528,031  to 
£207,021,000  (as  estimated  before  the  war)  for  1914-5.  a  total 
increase  of  £54,728,605.  Of  this  great  increase  £2,045,000  is 
for  the  Army,  £19,362,000  for  the  Xavy,  £21.619.000  for 
such  social  services  as  Education,  Labour  Exchanges,  National 
Insurance,  Old  Age  Pensions,  and  Public  Health,  £14,596.891 
for  the  Customs,  Excise,  Inland  Revenue,  Post  Office,  and 
Civil  Service,  with  a  reduction  of  £4,500,000  in  the  National 
Debt  Service. 

The  general  result  of  the  changes  in  the  period  under  review 
has  been  to  increase  the  gross  expenditure  of  the  Nation  by 
136  per-cent,  and  to  change  materially  its  incidence.  In  1887-8 
the  Army  and  Navy  accounted  for  35-2  per-cent  of  the  total 
expenditure,  as  against  38-8  per-cent  estimated  for  1914-5, 
Avhile  the  proportions  for  Social  matters  were  5-6  per-cent  and 
20-2  per-cent  respectively.  The  service  'of  the  National  Debt 
absorbed  30  per  cent  of  the  country's  income  in  1887-8,  and 
only  11-4  per-cent  was  to  be  set  aside  for  that  purpose  in  1914-5, 
notwithstanding  that  the  gross  liabilities  of  the  country  have 
only  been  reduced  from  £736,153,067  to  £707,654,110,  or  by  3-87 
per-cent.  If  the  change  in  the  mcidence  of  the  expenditure  has 
been  great,  the  change  in  the  incidence  of  taxation  has  been 
even    greater,    for    whereas    in    1887-8    the    receipts    into  the 
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Exchequer  from  Customs  and  Excise  amounted  to  50-4  per-cent 
of  the  total,  they  were  estimated  (before  the  war)  to  amount  in 
1914-5  to  36*4  per-cent  onh%  while  on  the  other  hand  the  pro- 
portion of  receipts  from  Death  Duties  and  income-tax  has 
increased  from  25-3  to  39-9  per-cent. 

The  mere  recital  of  measures  adopted  since  the  declaration 
of  War  for  the  preservation  of  credit  and  the  regulation  of 
commercial  transactions  with  the  enemy,  would  be  useless,  and 
to  review  them  would  occupy  too  much  time,  so  I  will  confine 
myself  to  referrmg  to  the  unfortunate  error  in  a  Treasury 
letter  as  to  the  application  of  the  Moratorium  to  the  payment 
of  Life  Assurance  Premiums,  and  to  expressing  the  opinion 
that  it  was  better  for  the  assured  that  the  Moratorium 
did  not  apply.  Otherwise  many  might  have  been  tempted 
to  avail  themselves  of  its  provisions,  for  later  on,  if  the  strain 
of  the  war  begins  to  be  more  seriously  felt,  there  may  be 
difficulty  enough  to  find  the  necessary  means  to  pay  premiums, 
and  the  longer  the  non-payment  is  deferred  the  better  for  the 
assured. 

I  fear  that  you  will  have  found  it  difficult  to  follow  the  large 
array  of  figures  which  I  have  submitted  to  you,  but  they  are 
perhaps  not  unworthy  of  attention,  for  it  is  to  the  yield  of  the 
normal  working  of  the  country's  fiscal  system  that  the  war 
expenditure  will  have  to  be  superadded.  What  that  expenditure 
will  amount  to  must  depend  on  the  development  and  duration 
of  military  operations,  and,  with  no  data  to  build  upon,  it  is 
futile  to  attempt  to  make  any  forecast.  It  will  be  for  Parliament 
to  decide  how  the  final  cost  shall  be  eventually  provided, 
whether  by  the  methods  of  Gladstonian  finance,  or  the  later 
methods  of  the  present  Chancellor  of  the  Exchequer,  or  by 
some  compromise. 

Before  leaving  the  subject  of  Finance.  I  must  ask  you  to  let 
me  refer  to  the  Times  of  23  July  1914,  in  which  it  is  reported 
that  the  Chancellor  of  the  Exchequer  had  said  in  the  House  of 
Commons  that  "  Every  Budget  which  increased  Taxation 
'■  increased  the  business  of  Insurance  Companies.  The  Budget 
"  of  1909  had  had  the  efiect  of  quickening  the  business  of  insurance 
"  very  considerably,  and  he  had  no  doubt  at  all  that  the  present 
"  Budget  would  have  a  still  greater  efl'ect  in  the  same  direction." 
I  cannot  but  think  that  the  Chancellor  must  have  been  badly 
advised  by  someone  who  based  his  opinion  on  the  number  of 
Death    Dutv    circulars      and     advertisements    issued    bv    the 
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various  Companies  ratlier  than  on  the  essential  facts  of  the 
case.  I  assume  that  he  had  in  liis  mind  '•  ordinarv  ''  and  not 
"industrial"'  business,  and  it  is  true  that  the  premium 
revenue  of  ordinarv  Life  Companies  has  steadily  increased 
year  after  vear,  as  have  also  the  means  of  the  classes  who 
are  assured  by  them.  Has  the  increase  in  the  premiums  kept 
pace  with  the  means  of  those  who  pay  them  ?  Economists  have 
divided  the  population  into  three  classes  :  (1)  Those  who  pay 
Income-tax,  (2)  the  manual  labourers,  and  (3)  those  who  are 
not  engaged  in  manual  labour,  but  do  not  pay  Income-tax,  and 
in  my  opinion  it  is  a  fair  assumption  to  make  that  those  who 
pay  premiums  to  the  ordinary  Insurance  Companies  may  be  taken 
to  correspond  with  the  first  of  these  three  classes.  If,  then, 
the  Premium  Revenue  of  the  companies  be  compared  with  the 
taxable  income  of  those  who  pay  Income-tax,  it  will  be 
found  that  premiums  show  the  following  proportions  of 
incomes — in  1900-1,  31  per-cent ;  1902,  3-2  per-cent ; 
1903-4,  3-3  per-cent ;  1905-6-7-8,  3-4  per-cent ;  in  1909  and 
1910  (combined),  3-5  per-cent  ;  and  in  1911,  34  per-cent.  These 
figures  do  not  appear  to  support  the  dictum  that  increased 
taxation  quickens  the  business  of  insurance  to  any  material 
extent.  In  confirmation  of  the  foregoing  figures,  it  may  be  of 
interest  to  note  that  from  the  year  1889,  when  the  percentage 
was  2-6,  there  was  a  steady  rise  to  3-3  per-cent  in  1895 — the 
year  of  Sir  Wm.  Vernon  Harcourt's  revision  of  the  Death  Duties 
and  thereafter  a  steady  decline  to  3-1  per-cent  m  1900.  These 
results  are  such  as  would  be  expected,  seeing  that  increased 
taxation  diminishes  the  means  of  that  vast  body  of  assured 
(which  is  the  mainstay  of  Life  Assurance  business)  who  have  only 
limited  incomes  out  of  which  to  pay  premiums,  and  any 
increase  of  assurance  among  the  richer  classes,  who  are  more 
particularly  af!ected  by  the  Death  Duties,  is  not  sufficient  to 
counterbalance  the  loss  of  new  busmess  received  from  those  of 
more  limited  means.  In  this  connection  we  sometimes  hear  of  the 
relief  given  to  policy-holders  by  means  of  the  allowances  from 
Taxable  Income  in  respect  of  Life  Assurance  premiums,  and  it 
seems  probable  that  we  sometimes  measure  the  size  of  this  relief 
by  the  amomit  of  the  premiimi  revenue  of  the  companies  as 
summarized  in  the  Annual  Returns  to  the  Board  of  Trade. 
This  amount  was  £27,122,977  for  business  within  the  United 
Kingdom,  in  the  Accounts  published  this  year,  but,  in  fact,  the 
actual  allowances  made  for  the  vear  ended  31  March  1913  onlv 


26  Opening  Address  by  the   President.  [Jan. 

amounted  to  £11,882.213,  or  43-8  per-cent  of  the  former  figure, 
and  that  on  a  gross  mcome  of  £1,070,142,343  brought  under 
the  review  of  the  Department. 

The  taxation  of  Life  Offices  in  the  near  future  is  not  a 
pleasant  subject  of  contemjilation.  It  is  true  that  a  higher  yiehl 
from  interest  may  be  anticipated,  but  apart  from  any 
change  which  may  be  introduced  in  the  methods  of  taxing 
Assurance  Companies,  there  will  have  to  be  faced  a  substantial 
increase  in  the  income-tax  for  many  years,  besides  the  provision 
out  of  income  for  permanent  loss  of  Capital  through  depr■ecia^ion. 
Temporarily,  too,  there  will  be  the  further  drain  involved  in  the 
expected  heavy  loss  from  Mortality  caused  by  the  war 
which  is  not  likely  to  be  met  by  the  receipt  of  adequate  extra 
premiums,  since  the  Companies  have  decided  not  to  charge  such 
on  previously  existing  policies  on  the  lives  of  those  who  are 
joining  H.M.  Forces  for  the  duration  of  the  war. 

The  National  Insurance  Act  1911  has  now  been  in  Icjce 
for  two  years,  and  calls  for  some  reference.  We  have  had 
the  Report  for  1913-14  on  the  Administration  of  National 
Health  Insurance,  and  not  the  least  valuable  part  of  that  Report 
is  the  portion  to  which  is  attached  the  signature  of  Mr.  A.  W. 
Watson,  Chief  Actuary  to  the  Jomt  Committee,  whose  actuarial 
cjualifications  and  practical  acquaintance  with  the  organization 
and  working  of  Friendly  Societies  must  be  of  inestimable 
benefit  to  those  associated  with  him.  We  have  also  had  the 
accounts  in  the  newspapers  of  the  Conferences  of  various  Classes 
of  Approved  Societies,  as  well  as  the  interesting  Report  of  the 
Committee  of  Enquiry  instituted  by  the  Fabian  Research 
Department,  each  dealing  with  the  subject  from  a  different 
point  of  view. 

The  Official  Report  consists  of  five  separate  Reports  made 
respectively  by  the  Joint  Committee  and  the  Four  Commissions 
for  England,  Scotland,  Ireland  and  Wales  respectively.  It  is 
a  mine  of  information  as  to  the  admmistration  of  Part  1 
of  the  Act,  but  is  too  voluminous  to  be  summarized — the 
index  alone  occupies  eighteen  pages,  and  eleven  pages  are 
devoted  to  the  list  of  official  publications.  There  are  four 
separate  Revenue  Accounts,  and  if  these  are  added  together 
it  will  be  found  that  on  11  January  last  the  balances  in  the 
hands  of  the  National  Debt  Comm.issioners  for  investments  and 
at  the  Banks  amounted  to  £15,564,992,  and  that  a  further  sum 
of  £937,689  had  been  paid  to  Approved  Societies  for  investment. 
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It  would  be  interesting  to  know  the  average  rate  of  interest 
actually  realized,  and  the  classes  of  security  chosen.  According 
to  the  Report  the  total  interest  earned  since  the  Act  came  into 
force  amounts  to  £93.  which  on  the  face  of  it  would  appear  to 
be  most  unsatisfactory,  but  I  understand  that  the  explanation 
lies  in  the  complexity  of  the  accounts  and  the  consequent 
difficulty  of  preparing  them  in  time  for  publicatioii  and  not  in 
any  undue  delay  in  investment,  against  which  very  stringent  rules 
have  been  made.  Xo  doubt  in  future  Reports,  further 
financial  information  will  be  published.  There  was  an  amending 
Act  last  year,  and  another  was  in  course  of  preparation  for  sub- 
mission to  Parliament  this  year,  but  has  not  reached  maturity. 
In  all  probability  there  will  be  a  series  of  other  Acts  in  future 
years,  for  the  Scheme  cannot  now  be  cancelled,  and  such  a  step 
as  a  reversion  to  any  voluntary  system  is  now  impracticable. 

That  the  Scheme  will  be  more  costly  than  was  originallv 
expected  is  already  apparent.  In  his  address  to  the  National 
Conference  of  Industrial  Assurance  Approved  Societies  the 
President,  Mr.  A.  C.  Thompson,  stated  that  the  sickness  among 
women  appeared  to  be  at  least  sixty  per  cent  in  excess  of  the 
expected  rate,  and  that  in  some  special  classes  of  Women's 
Societies  it  was  greatly  in  excess  even  of  that  high  rate.  He 
added  that  as  a  result  of  a  very  careful  investigation  which  he 
had  made  he  found  that  only  a  very  insignificant  portion  of 
the  total  claims  for  sickness  benefit  was  attributable  either  directly 
or  indirectly  to  pregnancy  and  maternity.  Mr.  Thompson  did 
not  explam  how  he  arrived  at  his  percentage,  neither  did  he 
state  whether  he  had  before  him  such  sufficient  and  precise  data 
as  an  Actuary  would  deem  necessary  before  making  an  sstimate, 
nor  did  he  express  any  opinion  whether  any  part  of  the  excess 
was  due  to  the  mistakes  of  administrators  inexperienced  in  the 
jDiactical  work  of  sickness  supervision.  Considerable  weight, 
however,  must  be  accorded  to  the  conclusions  of  an  adminis- 
trator who  has  so  great  an  opportunity  of  observing  the  working 
of  the  Act  as  Mr.  Thompson  possesses.  In  this  connection  a 
very  valuable  Report  by  the  Departmental  Committee  on 
Sickness  Benefit  Claims  has  just  been  presented  to  Parliament, 
in  which  it  is  recommended  that  the  general  excess  in  Women's 
claims  should  be  met  by  diverting  to  the  funds  of  Societies  a 
portion  of  the  sums  which  now  go  in  redemption  of  reserve 
values.  The  Committee,  who  probably  had  much  fuller  informa- 
tion before  them  than   Mr.  Thompson,  state  that  they  cannot 
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estimate  the  precise  amount  to  be  so  applied,  or  the  number  of 
years  which  such  a  diversion  would  add  to  the  time  required  to  pay 
oft  reserve  values,  and  they  recommend  that  the  Chief  Actuary 
should  make  the  necessary  calculations.  The  Committee  further 
recommend  the  grant  of  a  new  benefit  payable  to  pregnant 
women  in  respect  of  the  last  four  weeks  of  pregnancy,  whether 
incapacitated  or  not,  such  grant  to  be  provided  by  the  Treasury, 
and  allocated  to  the  Societies  so  as  to  cover  the  actual  cost  of 
the  benefit  without  increasing  the  amount  available  in  their 
funds  for  sickness  or  any  other  benefit. 

The  Committee  are  unable  to  suggest  any  remedy  for  the 
serious  excess  which  has  arisen  in  the  case  of  women  workers 
with  children  who  receive  low  wages,  who  gain  a  distinct 
pecuniary  advantage  in  declaring  on  the  Funds. 

It  is  satisfactory  to  know  that  the  Committee  find  that, 
taken  as  a  whole,  the  experience  as  regards  men's  sickness 
benefit  justifies  the  actuaries'  estimates,  but  as  was  to  be 
expected,  the  efi'ect  of  segregation  of  persons  exposed  to  special 
health  risks  or  with  special  predisposition  to  sickness  in 
particular  societies  and  branches,  has  been  to  produce  in  certain 
cases  excesses  over  the  actuarial  provision,  while,  on  the  other  hand. 
in  some  cases  especially  where  there  has  been  a  very  strict  selection 
of  lives,  an  abnormally  fight  rate  of  sickness  has  been  experienced. 
It  is  further  pointed  out  that  the  excessive  sickness  is  in  many 
cases  the  result  of  mismanagement,  and  in  others  arises  partly 
from  segregation  and  partly  from  mismanagement.  The  remedy 
proposed  is  the  formation  of  a  Special  Eisk  Fund  by  a  contribution 
from  the  Sinking  Fund,  supplemented  by  a  Parliamentary 
grant,  and  that  paj-ments  should  be  made  thereout  to  Societies 
where  deficiencies  result  from  segregation,  but  not  where  they 
arise  from  maladministration.  It  is  further  proposed  that 
future  grants  should  be  conditional  on  the  Societies  concerned 
having  adopted  such  administrative  changes  as  may  meet  the 
views  of  the  Commissioners.  It  would  seem  that  any  such 
scheme  will  have  to  be  very  carefully  watched  in  its  operations, 
otherwise  a  premium  will  be  put  on  maladministration.  The 
Committee  point  out  that  over-insurance  is  a  definite  cause  of 
excessive  sickness  claims,  but  make  no  recommendation  beyond 
suggesting  that  insured  persons  who  are  willing  and  able  to  make 
provision  on  such  a  scale  should  be  encouraged  to  secure  alterna- 
tive benefits. 

I  cannot  pass  from  the  consideration  of  the  National  Health 
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Insurance  Act  without  expressing  the  opinion — an  opinion  which 
I  am  confident  is  supported  by  the  experience  of  other  Actuaries 
— that  societies  insuring  sickness  benefits,  whether  under  the  Act 
or  vohuitarily,  must  in  the  future  prosper  or  othenvise  in  pro- 
portion to  the  interest  which  the  members  themselves  take  in 
the  administration  of  their  aft'airs,  and  the  attitude  which  they 
adopt.  Since  the  f)ay^iient  of  benefits  began  there  appears  to 
have  been  a  belief — held  more  generally  perhaps  by  those  who 
had  not  previously  been  insured — that  the  payment  of  normal 
benefits  is  secure,  however  defective  the  supervision  of  claims 
may  be.  This  of  course  is  an  erroneous  belief,  and  all  of  us,  who 
have  the  opportunity,  should  never  fail  upon  all  occasions  to 
impress  upon  those  concerned  the  absolute  necessity  of  the 
utmost  vigilance  in  the  supervision  of  sickness. 

At  our  Annual  Meeting  in  June  my  predecessor  in  this  chair 
referred  to  the  steady  progress  which  has  been  made  with  the 
project  of  the  Research  Bureau,  and  expressed  the  hope  that 
shortly  it  would  be  launched  upon  its  career  of  usefulness,  but 
it  is  my  unfortmiate  duty  to  have  to  announce  that  the  Comicil 
has  decided  that  further  progress  so  far  as  the  collection  of  data 
is  concerned  must  be  arrested  until  after  the  war.  It  would  be 
manifestly  mifair  to  ask  the  various  Companies  who  had  promised 
their  assistance  to  undertake  the  necessary  work  involved  m  the 
absence  of  so  many  members  of  their  staffs,  but  there  is  good 
reason  to  think  that  some  of  our  Fellows  who  are  more 
particularly  mterested  in  the  subject  will  not  in  the  m-eantime 
be  idle,  as  there  is  much  preparatory  work  which  can  be 
usefully  proceeded  with.  The  proposed  Bureau  had  two 
objects  in  view,  each  practically  distinct  from  the  other, 
the  one  being  the  preparation  of  new  Tables  of  Assurance 
experience,  on  the  lines  of  those  of  the  "Institute  of  Actuaries" 
and  the  "British  Offices", the  other  the  investigation  of  the  effects 
of  Family  and  Personal  History  on  Life  Assurance.  The  former 
object  which  is  generally  supported  is  of  importance  in  view  of 
the  fact  that  the  data  for  our  latest  published  Tables  are 
already  over  21  years  old,  but  as  to  the  utility  of  the  latter 
I  have  to  confess  that  until  recently  I,  at  any  rate,  was 
doubtful.  An  eminent  American  Actuary,  however,  who  was 
recently  in  this  country  has  compelled  me  to  alter  somewhat 
my  views,  and  to  think  that  some  practical  benefit  may  ensue, 
provided  that  we  do  not  expect  too  much.  I  am  of  opinion 
that   any   advantage   which    may    arise  will    show    itself,   not 
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so  much  ill  the  way  of  the  exact  financial  assessment  of  the 
extra  risk,  as  from  the  danger  signals  which  the  statistics 
will  disclose,  warning  us  of  heavy  mortality  in  directions  hitherto 
imsuspected.  At  the  Fifth  International  Congress  in  Berlin  a 
suggestion  was  made  that  there  should  be  an  international 
investigation  of  hazardous  risks,  and  a  draft  plan  was  prepared 
by  the  Permanent  Committee  for  submission  to  Actuarial 
Societies  throughout  the  world,  but  for  obvious  reasons  it  did  not 
meet  with  any  support  here,  and  eventually  it  fell  through. 
In  America,  however,  two  investigations  in  this  direction  have 
been  made  and  published,  and  3Ir.  Arthur  Hunter  has  been  good 
enouorh  to  send  to  our  Journal  most  valuable  notes  on  the  results 
obtained  so  far.  In  a  paper  which  he  and  Dr.  Oscar  H.  Rogers 
prepared  for  the  Actuarial  Society  of  America  they  smnmed  up 
the  conclusion  at  which  they  have  arrived,  a  conclusion  which  in 
my  opinion  it  is  of  the  utmost  importance  to  bear  in  mind,  if  we 
wish  to  form  a  true  estimate  of  the  value  of  the  proposed 
investigation.  Let  me  quote  :  "  Our  studies  of  the  result 
"  of  this  investigation,  which  we  have  summarized  in  this 
"  paper,  have  impressed  us  again  and  again  with  the  great 
"  influence  of  the  varying  degrees  of  severity  of  selection  upon 
"  the  resulting  mortality.  The  evidence  is  very  strong  that  in 
"  any  impairment  a  rigid  selection  will  produce  a  low  mortality, 
"  a  lax  selection  will  produce  a  high  mortality,  and  that 
'"'  whenever  we  wish  to  reproduce  in  the  future  a  given  mortality 
"  in  any  impairment  we  must  imitate  closely  the  degree  of 
"  selection  which  has  produced  that  mortality  in  the  past.  We 
"  may  not  say  of  any  impairment  that  the  mortality  in  it  will 
■'  under  all  circumstances  of  selection  be  the  same.  On  the  con- 
"  trary,  our  action  with  respect  to  any  impairment  must  rest 
*'  not  only  upon  the  mortality  which  would  occur  in  that 
*■'  impairment  if  unselected,  but  also  upon  the  profound 
"  influence  of  the  selection  which  we  practise  towards  it.*' 

You  will  not  be  impatient,  I  trust,  if  I  refer  briefly  to  the 
Congress  which  was  to  have  been  held  in  St.  Petersburg,  or  as  it 
is  now  called,  Petrograd,  in  June  next.  Xo  official  intimation 
has  yet  been  conveyed  to  us  that  the  Congress  will  not  meet, 
Ijut  I  have  heard  unofiicially  that  our  Russian  fiiends  consider 
that  it  will  be  impossible  in  any  circumstances  for  them  to 
receive  us,  and  you  will  agree  with  me  that  it  would  be  imwise 
to  hold  it  in  any  other  country,  even  should  Peace  have  been 
made.     As  on  all  previous  occasions,  the  nmnber  of  papers  by 
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Members  of  this  Institute  would  probably  have  exceeded  those 
of  any  other  nation.  The  importance  of  the  Congress,  in 
the  view  of  the  Kussian  Government,  was  evidenced  by  the 
fact  that  six  ^linisters  had  accepted  the  office  of  Honorary 
President,  and  doubtless  the  reception  which  would  have 
been  given  to  us  would  have  been  most  gracious.  We  all 
trust  that  with  the  speedy  return  of  happier  times,  the  Congress, 
though  deferred,  will  meet  with  great  success. 

I  should  like  to  add,  however,  that  it  has  for  some  time  been 
the  opinion  of  many  of  us  that  these  Congresses  are  held  too 
frequently,  and  at  more  than  one  meeting  of  the  Permanent 
Committee  we  English  have  suggested  that  the  interval  between 
them  should  be  five  years  instead  of  three,  but  we  liave  always 
been  outvoted  by  our  foreign  colleagues. 

In  this  connection,  may  I  be  allowed,  in  my  capacity  of 
Honorary  Correspondent  of  the  Permanent  Bureau,  to  express 
regret  at  the  delay  which  has  occurred  in  the  publication  of 
the  Annual  Bulletin,  owing,  no  doubt,  to  the  imhappy  circum- 
stances of  our  Belgian  friends.  Belgium  is  the  home  of  Inter 
national  Actuarial  Congresses,  and  ue  pay  homage  to  our 
ally,  her  heroic  King  and  Army  in  their  hour  of  agonv,  and  we 
pray  sincerely  that,  when  this  war  is  over,  there  may  be  given 
to  her  a  future  of  such  prosperity  and  happiness  that  the 
memory  of  her  present  suffering  will  be  recalled  rather  as  a 
hideous  nightmare  than  as  an  historical  fact. 

There  is  one  matter  m  connection  with  the  Institute  to  which 
I  desire  to  call  attention  and  that  is  the  scarcity  of  papers  for 
discussion  at  our  Monthly  Meetings.  I  appeal  to  some  of  the 
younger  Fellows  to  come  forward  and  support  their  Alma 
Mater !  The  Institute  has  given  you  far  greater  opportunities 
of  acquiring  a  full  knowledge  of  your  professional  work  than  we 
older  Fellows  had  when  we  commenced  our  studies.  I  think 
sometimes  that  the  desire  to  write  a  paper  is  checked  by 
the  fear  that  a  subject  although  important  is  not  large 
enough  to  fill  up  the  number  of  pages  in  the  Journal  which 
so  many  of  our  contributions  of  recent  years  have  occupied, 
but  let  me  assure  you  that  shorter  papers  are  often  of  verv 
great  value,  and  may  lead  to  most  interesting  discussions. 
Apart  from  purely  technical  papers,  there  would  seem  to  be 
room  in  the  near  future  for  the  consideration  of  the  various 
emergency  measures  taken  by  the  Government  to  preserve  the 
Nation's  credit  in  these  times,  reviewing  fully  their  objects  and 
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the  results  attained.  I  think  also  that  j^apers  on  such  subjects 
as  the  investment  of  our  Funds  in  various  foreign  countries, 
and  on  Local  Taxation  and  Finance, would  be  of  great  practical  use. 
I  beg  to  thank  you  for  the  great  patience  you  have  shown 
in  listening  to  me,  and  to  express  my  regret  that  I  have  been 
unable  to  make  mv  address  more  worthv  of  vour  consideration. 


Note. 

Compariwn  of  Xafional  Income  and  Expenditure  in  the  years  1887-8 

and  1914-5. 

L'eeeipts  into  the  Exchequer. 
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iyi4-.o.        !    p 

As  Estimated      1      "' 
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Income  Tax 
Super  Tax 
Stamps    ... 
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House  Duty 
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4,715,797 
1,030,000 
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50-4 

9-2 

16] 

5-2 
]-l 
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700,000              -3 
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15-8 
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Total  Ittc-eipts 

£89,802,254 

100-0 

£207,146,000     ,  100-0 

Exchequer  Issues  exclusive  of  Expenditure  not  chargeable  against  Revenue. 
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300 
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Army      
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Civil  Service       
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Customs,  E.vcise,  Inland 

Revenue  and  Post  Office 
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Public  Education 
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Labour    Exchanges    and 

Insurance 
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4-5 

Old  Asje  Pensions 
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61 

Public  Health,  &c. 
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•1 

lioads  Improvement 
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•7 

Local  Taxation  ... 
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100-0 

£87,123,615 

100-0 
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Canadian  Mortgages  regarded  as  a  field  for  the  Investment 
of  the  Funds  of  British  Life  Assurance  Companies, 
with  some  general  notes  on  Canadiart  Indebtedness. 
By  Arthur  Digby  Besant,  B.A.,  F.I. A.,  General  Manager 
and  Actuary,  Clerical,  Medical  and  General  Life  Assurance 
Society. 

[Read  before  the  Institute,  21  December  1914.] 

Introductiox. 

In  the  course  of  the  past  summer  I  visited  Canada,  partly 
with  a  view  to  investigating  upon  the  spot  the  opportunities 
which  the  Dominion  might  afiord  for  mortgage  investments, 
and  partly  in  order  to  gain,  at  first  hand,  knowledge  of  the 
general  financial  conditions  of  the  country. 

The  subject  is  one  of  great  importance,  and  although  the 
outbreak  of  war  may  have  rendered  all  questions  of  new  invest- 
ments of  purely  academic  interest  for  the  moment,  yet  I  hope 
tliat  the  following  notes  will  be  of  interest  to  the  Institute, 
and  may  be  turned  to  some  practical  use  in  a  not  distant 
future. 

In  the  course  of  my  tour  I  travelled  right  across  Canada 
from  Quebec  on  the  East  to  Vancouver  City  and  Victoria  on 
the  West,  visiting  the  principal  towns  of  the  various  districts, 
interviewing  bankers  and  leading  citizens  everywhere,  and 
endeavouring  to  master  the  intricacies  of  the  legal  procedure 
involved  in  carrying  out  mortgage  transactions  in  Canada.  I 
received  the  utmost  assistance  from  the  officials  of  the  Hudson's 
Bay  Company  in  the  various  cities  of  Western  Canada,  and 
welcome  this  opportunity  of  acknov/ledging  their  valuable  help 
and  courtesy. 

Let  me  briefly  sketch  the  journey. 

From  Quebec,  the  most  French  of  all  Canadian  cities,  to 
Montreal  and  Ottawa  the  comitry  is  mainly  agricultural,  inter- 
spersed with  extensive  forests  and  possessing  unsurpassed  water 
powers  of  the  utmost  value  for  manufacturing  and  lighting 
purposes.  Beyond  Ottawa  we  travel  for  two  weary  days  and 
nights — over  twelve  hundred  miles — through  the  most  desolate 
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and  lonely  country.  There  is  one  unending  succession  of  barren 
rock,  scrub  and  forest,  with  scarcely  a  sign  of  cultivation  all  the 
way,  while  the  forest  fires  leave  behind  them  long  stretches  of 
fallen  and  half-burnt  trunks  which  add  to  the  depression  of 
the  scene.  This  great  stretch  of  country  seems  unlikely  to  be 
capable  of  much  development,  except  possibly  as  regards 
minerals. 

Just  before  we  reach  Winnipeg  the  scene  changes,  and  from 
this  point  to  the  Rocky  Mountains,  nearly  a  thousand  miles 
west,  we  pass  through  the  rolling  prairie  country  which  has  now 
become  one  of  the  largest  and  most  famous  wheat  areas  in  the 
world.  Coal,  too,  is  found  here  to  some  extent,  and  at  Medicine 
Hat  and  in  its  neighbourhood  the  natural  gas  forms  a  valuable 
and  cheap  source  of  power  for  manufacturing  industries. 

I  need  not  dwell  on  the  glorious  scenery  of  the  Rockies,  or 
on  the  engineering  triumphs  involved  in  the  construction  of 
a  railway  across  those  mighty  mountains,  but  there  is  one 
dramatic  moment  when  the  train,  emerging  from  the  last  gorge 
on  the  Pacific  side,  plunges  suddenly  into  a  wide  and  peaceful 
valley,  and  in  a  moment  we  find  ourselves  in  a  fertile  and 
agricultural  district. 

Thence  to  Vancouver  we  travel  through  a  smiling  country, 
with  mountains,  forests,  rivers,  and  cultivated  lands  admirably 
adapted  for  fruit  growing  and  mixed  farming.  The  termina 
of  the  Canadian  Pacific  Railway  is  at  Vancouver,  a  beautiful 
city  and  destined  to  be  one  of  the  great  ports  of  the  world. 
Finally  the  steamer  leads  to  Victoria,  the  most  Enghsh-looking 
city  of  the  entire  Dominion.  A  great  future  lies  before  Vancouver 
Island,  rich  in  timber,  coal  and  minerals,  but  as  yet  its  resources 
are  ahnost  undeveloped.  How  much  has  still  to  be  done  may 
be  gathered  from  the  fact  that  with  an  area  about  half  that  of 
Ireland  it  has  a  population  considerably  under  100,000.  while 
the  railways  operate  over  a  distance  of  200  miles  only. 

It  is  difficult  to  convey  any  adequate  idea  of  the  vast  size 
of  the  Dominion,  or  of  the  great  distances  which  separate  the 
chief  towns  from  one  another.  But  Quebec  is  as  far  from 
Vancouver  as  from  London,  and  the  journey  by  the  quickest 
train  takes  five  full  days  of  continuous  travel.  Even  such 
places  as  Calgary  and  Edmonton,  the  two  leading  cities  of  the 
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Province  of  Alberta,  lie  200  miles  apart — the  distance  which 
separates  London  from  Liverpool ;  while  Alberta  itself,  although 
by  no  means  the  largest  Canadian  province,  covers  an  area 
four  times  as  great  as  that  of  England  and  Wales. 

The  Financial  Position  at  the  Outbreak  of  War. 

It  should  be  borne  in  mind  that  my  visit  was  made  at  a 
time  when  many  circmnstances  combined  to  render  the  financial 
position  of  Canada  extremely  unsatisfactory.  The  gradually 
increasing  land  boom  and  Real  Estate  speculation,  which 
culminated  in  1912,  were  followed  by  a  great  collapse,  the  efiect 
of  which  soon  showed  itself  upon  all  the  business  interests  of  the 
Dominion.  In  particular,  the  absence  of  dealings  in  Real  Estate 
caused  a  cessation  of  building  operations  in  the  prairie  provinces, 
and  this  in  its  turn  led  to  severe  depression  in  the  lumber  trade 
of  the  West,  so  that  wide-spread  unemployment  immediately 
followed. 

An  extremely  interesting  speech  dealing  with  the  conditions 
in  Canada  a  few  months  before  the  outbreak  of  war  was  made 
by  the  Hon.  Sidney  Peel,  President  of  the  Trust  and  Loan 
Company  of  Canada,  at  their  Annual  General  Meeting  held  in 
London  last  May.  After  mentioning  that  there  was  "  a  distinct 
check  to  the  rising  tide  of  Canadian  prosperity  "  brought  about 
primarily  by  the  stringency  of  the  financial  conditions  in  all 
the  world  centres,  which  had  decreased  the  demand  for  labour, 
and  lessened  the  stream  of  migration  to  Canada,  Mr.  Peel  said  : — 

"  This  restriction  of  development  .  .  .  has  killed 
"the  speculation  in  land  which  had  run  to  such  excessive 
"  lengths,  especially  in  building  lands.  The  collapse  of 
"  this  land  boom  has  had  the  usual  effects.  Many  people 
"  find  themselves  landed  with  real  estate  at  prices  which 
"  they  can  never  recover  and  with  instalments  to  pay 
"  which  they  undertook  with  a  light  heart  in  the  hope  of 
"  being  able  to  pass  their  purchase  on  to  someone  even 
"  more  speculative  than  themselves." 

He  went  on  to  point  out  that  the  essential  factor  in  Canadian 
prosperity  is  the  farming  industry,  and  that  owing  to  the 
excellence  of  last  year's  harvest  {i.e.,  1913),  the  farmer  was  never 
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in  a  more  prosperous  condition,  although  individuals  had  been 
hit  through  speculation.     He  concluded  his  speech  as  follows  : — 

"I  do  not  think  we  have  much  danger  to  apprehend 
"  from  the  altered  conditions  in  Canada.  Let  me  here 
"  interpose  that  the  chairman  of  a  mortgage  company 
'■  is  always  necessarily  a  pessimistic  person.  The  collapse 
"of  a  boom  brings  difl&culties,  but  times  of  stringency 
"  are,  as  I  have  pointed  out  before  now,  by  no  means 
"  unfavourable  to  mortgage  companies.  They  can  choose 
"  their  investments  and  make  them  at  good  rates  and  on 
"  reduced  valuations." 

At  the  beginning  of  the  summer  it  was  thought  that  the 
worst  stage  had  passed  and  that  improvement  was  setting  in, 
but  all  hope  of  this  was  destroyed  by  the  war,  and  since  then  the 
depression  has  gradually  increased.  Under  the  circumstances 
it  is  inevitable  that  this  paper  must  present  a  somewhat  gloomy 
picture  of  the  conditions  existing  to-day. 

Canadiax  Moktgages. 

Although  many  offices  still  confine  their  mortgages  to  the 
United  Kingdom,  this  practice  is  now  far  from  universal  and 
many  leading  companies  have  long  since  extended  their  range  of 
investment  to  cover  mortgages  on  Colonial  and  Foreign  property. 
I  have  extracted  the  exact  figures  for  each  office  from  the  latest 
Blue  Book  containing  the  returns  relating  to  Life  Assurance 
Companies,  and  find  that  the  total  sum  now  lent  on  Mortgages 
within  the  United  Kingdom  amomits  to  £69,400,000,  and  on 
Mortgages  out  of  the  United  Kingdom  to  £18,600,000,  so  that  the 
latter  figure  represents  no  less  than  21  per  cent,  of  the  total 
amount.  Formerly  Australia  was  the  chief  field  for  this  class 
of  investment,  but  Canada  has  now  taken  a  leading  place. 

The  Canadian  Government  Returns  of  1913  show  that  British 
Offices  transacting  business  in  that  country  have  invested 
over  3|  millions  of  their  Life  Funds  in  Canadian  mortgages, 
and  in  addition  3  millions  have  been  so  mvested  on  the 
Fire  accoimt.  Further  large  sums  have  been  invested  also  in 
such  mortgages  by  British  Offices  which  do  not  transact  Life 
business  in  Canada,  and  whose  advances  are  consequently  not 
included  in  the  above  Returns. 

The  chief  attraction  offered  by  these  investments  is 
undoubtedly  the  high  rate  of  interest — 6  per-cent  to  8  per-cent 
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— which  they  yield.  The  main  disadvantage  is  the  difficulty  of 
securing  adequate  supervision  and  control,  but  the  amount  of 
the  sums  now  thus  invested  makes  it  clear  that  this  difficulty 
can  be  successfully  overcome. 

Systems  of  Land  Tenure. 

It  is  necessary  at  the  outset  to  call  special  attention  to  a 
fact  of  fundamental  importance  which  governs  all  that  follows 
and  which  causes  innmnerable  difficulties  and  complications 
to  the  intending  investor.  Canada  is  not  one  country  :  it  is 
a  series  of  independent  provinces,  each  with  its  own  legislature, 
its  own  statutes,  and  its  own  machinery  for  carrying  out  its 
statutes.  Thus  the  procedure  for  effecting  a  mortgage  in  the 
Province  of  Quebec  differs  widely  from  that  employed  in 
Manitoba,  and  this,  in  its  turn,  varies  slightly  from  that  in 
British  Coliunbia.  The  whole  of  the  land  of  Canada  is  divided 
into  l6ts,  numbered  and  lettered  for  exact  identification,  and 
on  transfer  by  sale  or  mortgage  the  registered  number  forms 
the  foundation  of  the  transaction.  The  land  is  almost  entirely 
freehold,  even  in  the  large  towns. 

Broadly  speaking,  Canadian  land  tenure  divides  itself  into 
two  main  systems,  the  registration  system  adopted  in  Quebec 
and  in  the  old  settled  provinces  of  the  East  :  and  the  new 
"  Torrens  "  system  employed  almost  universally  in  the  prairie 
provinces  and  in  British  Columbia. 

Under  the  Quebec  registration  system,  an  official  known 
as  a  Notary  Public  is  appointed,  to  whom  is  entrusted  the 
custody  of  all  deeds  relating  to  landed  property.  When  a 
mortgage  is  required,  the  solicitor  for  the  lender  applies 
to  the  Notary  Public,  and  is,  for  a  small  fee,  furnished  with 
an  abstract  of  title,  containing  an  epitome  of  all  previous 
deeds  affecting  this  particular  "  Lot."  He  may,  if  he  think 
it  necessary,  check  the  abstract  by  inspecting  the  deeds  them- 
selves at  the  office  of  the  Notary  Public,  or  he  may  obtain 
copies  of  the  deeds,  but  the  actual  title  deeds  never  leave  the 
custody  of  the  Notary  Public,  and  can,  therefore,  never  be 
lost.  If  the  sohcitor  be  satisfied  that  the  borrower  has  a  good 
title  he  prepares  the  mortgage  deed  on  a  standard  printed  form, 
and  this  is  then  executed  by  both  parties  in  the  presence  of  the 
Notary  Pubhc.  The  mortgage  deed  is  retained  and  filed,  the 
Notary  Public  furnishing  the  lender  with  a  certified  copy,  and 
this  copy  document  is  his  evidence  of  title.     It  will  be  seen 
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that,  apart  from  the  question  of  the  custody  of  the  title  deeds, 
the  procedure  is  much  the  same  as  ill  this  country.  The  Notary 
PubHc  takes  no  responsibility  ;  he  merely  produces  deeds 
and  furnishes  official  abstracts  or  copies  :  the  solicitor  for  the 
lender  has  to  satisfv'  himself  that  the  chain  of  title  is  complete 
and  that  the  advance  can  safely  be  made. 

Under  the  "  Torrens "  system,  on  the  other  hand,  the 
process  is  delightfully  simple,  and  landed  property  changes  hands 
exactly  in  the  same  way  as  stocks  and  shares.  The  Land 
Titles  Office  registers  every  fresh  transaction,  furnishes  a  certifi- 
cate which  is  an  Absolute  Guarantee  of  Title,  and  cancels  the 
previous  certificate.  Thus,  if  A  wishes  to  sell  a  piece  of  land 
to  B,  all  he  has  to  do  is  to  produce  his  certificate  of  ownership 
and  to  execute  a  simple  printed  deed  in  favour  of  B.  The  two 
documents  are  then  handed  in  to  the  Land  Titles  Office,  and 
in  due  course  B  receives  his  official  certificate  of  ownership. 
There  is  no  investigation  of  past  title  and  the  chain  of  previous 
owners  is  immaterial.  The  whole  procedure  is  exactly  that 
employed  in  England  for  Stock  Exchange  securities,  and  in 
addition  the  Province  guarantees  that  the  title  is  good.  In  the 
case  of  a  mortgage,  the  certificate  states  that  the  land  is  owned 
by  the  borrower,  but  is  charged  in  favour  of  the  lender.  The 
certificate  is  retaiaed  by  the  lender  and  is  evidence  of  his 
title. 

It  wiU.  thus  be  seen  that  in  Central  and  Western  Canada  a 
practical  and  simple  method  of  tenure  has  been  devised  which 
permits  the  transfer  of  land  at  a  minimum  of  cost  and  with  a 
maximum  of  security,  for  when  once  the  Land  Titles  Office  has 
granted  its  certificate,  the  title  of  the  o'SMier  becomes  absolute 
and  indisputable.  In  the  Eastern  provinces  the  old  French 
traditions  still  largely  govern  the  law,  and  the  transaction  is  nearly 
as  compHcated  as  at  home.  From  one  point  of  view  this  is  a 
little  unfortunate,  for  a  British  Life  Office  which  had  decided  to 
lend  money  on  mortgage  in  Canada  would  probably  prefer  to 
begin  by  advancing  upon  the  highest  class  of  city  property  in 
the  settled  Eastern  provinces,  and  more  especially  in  Montreal 
and  Toronto. 

On  Licensing  and  Registration. 

Having  thus  sketched  the  two  main  svstems  of  land  transfer 
in  Canada,  I  must  deal  next  with  the  formalities  with  which  a 
foreign  lender  has  to  comply  before  he  can  safely  make  advances 
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or  obtain  the  protection  of  the  Courts  to  secure  his  legal  remedies 
iu  the  event  of  default. 

A  British  Life  Company  would  be  regarded  in  Canadian  law 
as  a  "  Foreign  Corporation  ",  and  as  such  would  require  a  licence 
authorismg  the  transaction  of  mortgage  business.  In  all 
probability  a  separate  licence  would  be  required  for  every  pro- 
vince, involving,  in  each  case,  an  initial  payment  of  £30  to  £40 
and  certam  small  annual  registration  fees.  I  interviewed  the 
Chief  Insurance  Commissioner  at  Ottawa  upon  the  question  of 
obtaining  a  Dominion  licence,  but  gathered  from  him  that  this 
would  probably  be  ineftective,  as  the  individual  provinces 
collect  their  own  taxation  and  would  certainly  exact  the  pro- 
vincial licensing  fees,  to  which  I  have  already  referred,  before 
they  would  allow  loan  business  to  be  transacted.  The  Com- 
missioner suggested  a  special  Act  of  Parliament  as  a  way  out 
of  the  difficulty,  but  this  would  be  expensive  and  quite 
uncalled  for.  The  procedure  an  office  would  adopt  would 
be  to  take  out  a  licence  for  any  particular  province  as 
and  when  required ;  and  in  order  to  minimize  expense  it 
would  probably  concentrate  its  loans  at  the  outset  into  one  or 
two  provinces. 

And  this  question  of  licensing  leads  me  to  the  heart  of  the 
greatest  difficulty  that  has  to  be  faced  if  an  office  decide  to  lend 
money  in  the  Province  of  Quebec.  Who  is  to  represent  the  Com- 
pany on  the  spot  ?  As  I  have  already  explained,  lender  and 
borrower  have  to  execute  the  mortgage  deed  in  the  presence 
of  the  Notary  Public.  So  that  there  must  be  a  local  representa- 
tive with  power  to  sign  in  the  name  of  the  Company.  I  shall 
return  to  this  point  later  on  when  dealing  with  methods  of 
supervision. 

This  particular  difficulty  does  not  arise  m  the  provinces 
governed  by  the  "  Torrens  "  system.  There,  as  in  England, 
the  mortgagor  alone  need  execute  the  mortgage  and  the  certfficate 
will  recite  the  Company  as  mortgagee.  On  repayment,  the 
receipt  can  be  signed  ui  London  under  the  usual  procedm'e,  and 
I  am  advised  that,  provided  the  Land  Titles  Office  be  satisfied 
as  to  the  repayment,  they  will  grant  the  o"^Tier  a  new  miencnm- 
bered  certificate  without  paying  much  attention  to  the  exact 
form  of  the  discharge. 

Thus  it  will  be  seen  that  both  from  a  legal  and  practical 
standpoint  it  is  much  more  easy  to  lend  money  in  Winnipeg 
or  Vancouver  than  in  Montreal. 
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Types  of  Loans  on  Landed  Property. 

Canadian  Loans  on  landed  property  fall  into  three  main 
groups,  secured  respectively  upon  (a)  Central  City  Property, 
(b)  Kesidential  City  Property,  and  (c)  Farm  Lands. 

Li  the  course  of  my  travels  I  have  met  enthusiastic  advocates 
of  each  class,  and  I  will  mention  briefly  their  respective  advan- 
tages and  disadvantages.  Loans  are  generally  granted  for  a 
fixed  term  of  five  years  and  are  often  repayable  by  instahnents. 

(a)  Central  City  Property. — These  loans  are  similar  to  many 
of  our  home  mortgages  and  thus  instinctively  appeal  to  us  more 
than  the  other  types.  While  the  basis  of  such  loans  is  usually 
50  per-cent  of  the  Capital  Valuation,  it  is  possible  to  secure 
stringent  valuers  (they  are  called  "  Valuators  "),  and  to  obtain 
some  check  over  their  figures  by  means  of  the  rentals  received. 
The  yield  is  6  per-cent  and  upwards  under  normal  conditions. 
In  Montreal  I  had  the  opportunity  of  seeing  the  various  properties 
on  which  advances  had  been  made  by  one  of  our  leading  British 
Offices,  and  in  every  case  interest  and  principal  have  been 
punctually  paid.  These  loans  are  undoubtedly  good,  and  with 
the  local  knowledge  of  their  shrewd  Canadian  manager,  and 
their  capable  local  Board,  they  should  be  able  to  steer  clear  of 
difficulties  and  to  maintain  equal  success  in  the  future.  But 
for  success  in  such  loans  it  is  essential  to  have  full  local 
knowledge,  a  cautious  "  Valuator  "  and  fairly  settled  permanent 
conditions  such  as  are  found  in  a  relatively  old  city  like 
Montreal. 

On  the  other. hand,  such  loans  in  the  West  are  speculative 
in  the  extreme  and  valuations  made  up  to  a  year  or  two  ago  have 
been  based  upon  an  inflated  standard  which  has  to-day  utterly 
collapsed  and  has  not  yet  reached  any  new  level  of  stability. 
For  example,  in  Vancouver  City  the  outbreak  of  war  following 
on  the  collapse  of  a  land  boom  has  so  depressed  matters  that  the 
Real  Estate  market  has  to-day  practically  ceased  to  exist.  The 
fall  in  capital  value  from  its  previous  inflated  standard  is  difficult 
to  measure,  for  there  are  no  buyers,  but  the  fall  in  rental  values 
throughout  the  City  is  heavy  and  continuous.  Until  a  readjust- 
ment of  values  has  established  itself,  loans  on  even  the  best 
class  of  Vancouver  City  property  should  in  my  opinion  be 
absolutely  avoided.  And  this  criticism  applies  generally  to  the 
cities  of  the  prairie  provinces,  which  have  been  largely  overbuilt 
in  anticipation  of  the  continuation  of  a  rapid  growth  of  pojjula- 
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tion,  whereas  at  the  moment  there  is  an  exodus  from  the  towns 
and  the  population  is  dwindhng  rather  than  increasing. 

(6)  Residential  City  Property. — The  leasehold  system  is 
almost  unknown  in  Canada,  and  the  universal  ambition  of  every 
citizen  is  to  become  the  owner  of  the  house  he  occupies.  The 
general  practice  in  buying  a  house  is  to  arrange  that  part  of  the 
purchase  money  should  remain  on  mortgage,  and  this  especially 
applies  amongst  the  well-to-do  classes  who  find  that  they  can 
employ  their  money  more  profitably  in  other  ways.  Even 
wealthy  people  are,  therefore,  quite  content  to  let  a  mortgage 
on  their  house  remain  indefinitely,  and  such  loans  are  regarded 
by  many  Canadian  authorities  as  affording  security  of  the  highest 
class.  From  an  English  standpoint,  mortgages  secured  upon 
individual  houses  would  not  be  regarded  as  very  attractive 
or  suitable  for  the  funds  of  an  Assurance  Office  ;  but  in  the 
wealthy  suburbs  of  the  more  important  Canadian  cities,  where  the 
population  has  hitherto  been  rapidly  increasing,  and  where  the 
demand  for  such  houses  has  so  far  been  greater  than  the  supply, 
it  seems  reasonable  to  regard  such  residential  property  as  likely 
to  continue  to  appreciate  steadily  in  value,  and  thus  to  form 
a  satisfactory  field  for  investment.  The  rate  of  interest  yielded 
on  this  type  of  security  varies  from  6  per-cent  to  7  per-cent 
under  normal  conditions  at  Montreal,  and  is  a  little  higher  at 
Winnipeg  and  Vancouver. 

(c)  Farm  Lands. — This  type  of  loan  is  largely  granted  in  the 
prairie  provinces,  and,  although  very  foreign  to  our  preconceived 
ideas  at  home,  has  much  to  recommend  it.  It  is  strongly 
advocated  by  such  an  eminent  financial  authority  as  Mr.  A.  M. 
Nanton,  a  Director  of  the  Canadian  Pacific  Railway  and  of  the 
Hudson's  Bay  Company. 

His  firm  for  many  years  has  invested  very  large  sums  upon 
the  security  of  farm  lands  on  behalf  of  British  Offices  and  of 
important  English  and  Scottish  chents  ;  and  Mr.  Nanton  assures 
me  that  they  have  never  lost  a  penny  of  capital  in  the  process. 
Interest  on  such  loans  is  often  not  punctually  paid  in  years 
when  the  harvest  is  bad,  and  in  that  event  it  is  customary  to 
"  carry  the  farmer,"  as  it  is  called,  until  the  ensuing  harvest 
period.  The  chief  advantage  of  this  type  of  security  is  that 
there  is  not  the  same  danger  of  inflated  values  as  is  met  with  in 
town  plots,  and,  further,  that  as  the  loan  is  used  to  improve  the 
land,  the  security  for  the  mortgage  is  thereby  automatically 
increased.      Mr.  Nanton  was  good  enough  to  show  me  his  books 
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and  I  gathered  that  most  of  the  advances  are  of  small  amounts, 
and  that,  m  general,  not  only  is  the  interest  promptly  paid,  but 
many  of  the  loans  are  gradually  reduced  by  repayment  of  the 
principal  in  instalments.  But  it  is  clear  that  local  knowledge 
is  essential  for  success  in  granting  loans  of  this  character,  and  that 
the  only  way  in  which  an  office  could  safely  conduct  them  would 
be  by  placing  entire  confidence  in  a  responsible  local  agent,  and 
acting  imphcitly  on  his  advice.  Allowing  for  Agent's  com- 
mission, the  yield  on  loans  of  this  character  would  be  about 
6  per-cent  for  the  first  year  and  7  per-cent  thereafter. 

Modes  of  Investment. 

There  are  two  principal  methods  of  transacting  loan  business 
in  Canada.  The  most  obvious  course  would  be  to  have  a  direct 
mortgage  in  the  name  of  the  Company.  But  many  practical 
difficulties  at  once  present  themselves.  For  example,  as  I  have 
already  mentioned,  in  the  Province  of  Quebec  the  lenders  must 
appear  in  person  before  a  Notary  Public,  and  must  in  his  presence 
execute  the  mortgage  deed,  so  that  a  Company  must  have  a 
local  representative  to  act  on  their  behalf,  or  must  grant  a 
Power  of  Attorney  to  some  one  on  the  spot.  I  feel  convinced 
that  if  a  British  Company  decide  to  imdertake  mortgage  business 
in  Canada,  practical  considerations  will  enforce  the  appointment 
of  local  representatives  into  whose  hands  the  entire  machinery 
for  dealing  with  mortgages  must  be  placed.  It  would  be  simple 
to  arrange  within  what  limits  such  an  Advisory  Committee  should 
have  power  to  act,  and  the  local  Manager  or  Chairman  could 
conveniently  sign  on  behalf  of  the  Company  whenever  a  mortgage 
had  to  be  completed.  I  may  note,  in  passing,  that  in  this  respect 
the  position  of  an  Incorporated  Company  is  comparatively 
simple  as  compared  with  that  of  an  Office  whose  securities  are 
held  in  the  names  of  trustees.  Canadian  law  is  very  adverse 
to  any  recognition  of  trusteeships,  and  a  leading  counsel  of 
Montreal  with  whom  I  discussed  this  problem  recognized  the 
great  difficulties  that  an  office  which  is  not  incorporated  would 
have  in  complying  with  this  necessary  formality,  and  still  more 
in  satisfying  the  Notary  Public  as  to  the  authenticity  of  the 
discharge,  and  as  to  the  authority  of  the  person  executing  it 
when  the  time  came  to  pay  off  the  mortgage. 

The  other  mvestment  method  is  to  act  through  the  medium 
of  a  Trust  Company.     These  Companies  fulfil  a  vqtj  special 
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function  in  Canada  seeing  that  the  Banks  are  not  allowed  to 
make  advances  upon  land.  The  Banks  get  over  the  difficulty 
by  forming  a  subsidiary  Trust  Company.  Thus  the  Royal 
Trust  Company  is  to  all  intents  and  purposes  the  Bank  of 
Montreal.  A  Trust  Company  merely  acts  as  an  agent  for  its 
clients.  It  midertakes  the  investment  of  money,  investigates 
titles,  arranges  valuations  and  carries  through  all  the  pre- 
liminaries. It  does  not  undertake  liability  for  the  loans  in  any 
way  ;  it  merely  uses  its  machinery  in  the  interests  of  its  clients 
and  does  its  best  for  them.  It  is  remunerated  by  a  commission 
on  the  loan,  and  by  an  annual  payment  for  collection  of  interest 
and  for  general  supervision. 

Undoubtedly  the  machinery'  of  such  a  Company  as  the  Royal 
Trust  is  at  least  as  eftective  as  that  of  any  local  Board — probably 
much  more  effective.  The  disadvantage  of  the  system  is  that 
the  mortgages  must  all  be  granted  in  the  name  of  the  Trust 
Company.  In  fact  the  name  of  the  lender  would  not  appear 
publicly  at  all.  The  borrower  would  deal  only  with  the  Trust 
Company,  and  while  the  Trust  Company  would  be  responsible 
they  would  have  full  powers  to  act  without  consulting  the  wishes 
of  the  lender.  They  would  furnish  a  certificate,  hypothecating 
to  the  lenders  the  various  mortgages  in  which  their  money  was 
invested,  and  that  would  be  their  sole  security  and  their  sole 
evidence  of  title.  It  will  thus  be  seen  how  entirely  the  lending 
Company  would  depend  upon  the  good  faith  of  the  Trust  Com- 
pany, and  although  such  Companies  of  the  highest  class  seem  to 
be  regarded  much  in  the  same  way  as  we  regard  our  '"  Public 
Trustee  ",  I  feel  that  most  Boards  of  Directors  would  not  be  likely 
to  take  the  responsibility  of  investing  money  in  any  other  name 
than  that  of  their  own  Company. 

Provincial  Income  Tax. 

An  Income  Tax  is  levied  upon  interest  in  parts  of  Canada. 
The  rate  varies  in  the  different  provinces,  but  at  present  is 
small  in  amount  and  rarely  exceeds  one-half  per-cent,  say  1^. 
in  the  £. 

A  licence  to  conduct  loan  business  in  Manitoba  and  certain 
other  provinces  involves,  however,  a  curious  and  very  unexpected 
feature.  Under  the  Statutes,  it  is  necessary  to  make  an  annual 
return  of  all  interest  received  in  the  province.  This  return 
must  include,  not  only  mortgage  interest,  but  interest  received 
on    all   municipal    bonds    and    on     other   securities   of   every 
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kind   in  the  province,   and  taxation  is  then  levied    npon  the 
whole. 

Thus  if  a  Company  which  already  possessed  large  holdings 
of  municipal  stock  of  various  cities  in  the  Province  of  Manitoba 
were  to  grant  a  single  mortgage  in  Winnipeg,  it  would  have  to 
disclose  the  fact  of  its  municipal  holdings,  and  income  tax  would 
be  levied  upon  them,  although  at  present  they  entirely  escape 
Canadian  taxation.  In  this  way  a  penalty  is  exacted  for  trans- 
acting loan  business  in  the  Province,  which  seems  not  only 
unfair  in  principle,  but  which  may  be  of  serious  importance  should 
Canadian  war  taxation  mvolve,  as  is  possible,  a  large  increase 
in  the  present  rate  of  Provincial  Income  Tax. 

Under  Section  5  of  the  Finance  Act  of  1914,  any  taxation 
paid  in  this  way  would  be  deducted  from  the  income  liable  to 
taxation  in  England,  but  of  course  the  relief  on  this  account 
would  be  very  small  in  comparison  with  the  loss  of  the  amount 
deducted  in  Canada. 

The  General  lyivesiment  Problem. 

I  have  shown  in  detail  that  there  are  many  practical  diffi- 
culties in  the  way  of  undertaking  mortgage  business  in  Canada  ; 
and  that  unexpected  and  unnecessary  obstacles  confront  the 
would-be  lender.  The  essential  points  to  be  borne  iu  mind  are  : — 
(1)  The  danger  of  inflated  valuations,  especially  in  the  Western 
cities  ;  and  (2)  the  need  of  adequate  local  supervision.  For  the 
moment  the  second  point  is  the  more  important,  for  in  the 
present  depression  of  the  Real  Estate  market,  values  fixed  a 
few  years  ago  are  crumbling  and  will  continue  to  fall  until  they 
reach  a  natural  level. 

I  regard  the  appointment  of  a  local  Board  or  of  a  Representa- 
tive in  whose  judgment  complete  reliance  can  be  placed,  and  must 
be  placed,  as  the  only  means  by  which  mortgages  of  a  safe  and 
high-class  character  can  be  secured  in  the  Canadian  cities.  And 
this,  in  my  judgment,  is  a  permanent  condition,  for,  as  I  was 
so  often  reminded  during  my  tour,  you  cannot  exercise  much 
supervision  in  selecting  the  right  or  in  avoiding  the  wrong 
mortgages  if  you  are  3,000  or  5,000  miles  away. 

Canadian  Indebtedness. 

The  growth  of  Canadian  indebtedness  during  recent  years 
has  aroused  much  interest  mingled  with  some  anxiety,  and  a  few 
general  notes  on  the  subject  may  therefore  not  be  inopportune. 
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Before  touching  on  financial  questions,  I  should  like  to  say 
how  greatly  I  was  impressed  during  my  recent  visit  with  the 
efforts  which  the  Dominion  is  making  for  the  Empire.  Every- 
where the  feeling  was  the  same  ;  from  East  to  West  men  were 
enlisting  in  their  thousands,  and  provinces  and  cities  were  vying 
with  each  other  in  gifts  of  money  and  national  produce.  I 
would  ask,  therefore,  that  the  sections  of  this  Paper  which  deal 
with  Canadian  indebtedness  should  not  be  regarded  as  being 
merely  coldly  critical,  but  rather  as  having  been  "WTitten  from 
a  sympathetic  standpoint,  and  with  the  feeling  that  it  is  to  the 
mutual  advantage  of  both  Canada  and  England  that  the  facts 
about  the  present  financial  position  should  be  frankly  recognized. 

It  is  far  from  easy  to  ascertain  the  full  extent  of  Canadian 
borrowings,  for  apart  from  the  large  loans  which  have  been 
floated  on  the  London  Market  amounting  now  to  five  hundred 
and  fifteen  millions  sterling,  it  is  estimated  by  Sir  George  Paish 
that  upwards  of  one  hundred  millions  sterling  of  American 
capital  has  been  invested  in  the  country,  and  that  not  far  short 
of  another  one  hundred  milhons  has  been  lent,  much  of  it 
privately  on  mortgages  of  real  estate  and  by  way  of  loans  to 
farmers.  The  total  amount  of  foreign  capital  supplied  to 
Canada  thus  amounted  at  the  end  of  last  year  (1913)  to  nearly 
seven  hundred  millions  sterling,  carrying  with  it  an  interest 
burden  of  about  thirty- two  milhons  per  annum.  It  is  startling 
to  find  that  one  half  of  this  great  sum  has  been  lent  within  the 
past  seven  years.  Reckoning  dollars  at  five  to  the  £,  these 
loans  may,  roughly  speaking,  be  analysed  as  follows  : — 

{a)  Dominion  Government  (net)  £70,000,000 

(6)  Provincial  Goverimients          ...  26,000,000 

(c)  Municipalities (say)  70,000,000 

{d)  Railways            ...  300,000,000 

(e)  Industrial  Companies  and  Real 

Estate  Mortgages      ...     (say)  234,000,000 


Total         £700,000,000 


As  the  population  is  under  8,000,000 — little  more  than  that 
of  London — the  gross  debt  is  thus  seen  to  be  nearly  £90  per 
head,  or,  putting  the  same  facts  in  another  way,  every  Canadian 
family  of  five  persons  has  to  pay  £20  annually  to  England  or 
the  United  States  for  interest  on  borrowed  money. 

It  is  not,  however,  sufficient  to  regard  merely  the  amount  of 
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the  debt ;  we  must  also  take  into  account  the  assets  which  it 
represents,  and  endeavour  to  trace  whether  the  heavy  borrowings 
necessitated  by  the  growth  and  development  of  a  new  comitry 
have  been  justified.  That  there  has  been  extravagance  in  some 
quarters  is  undoubted :  and  certain  industrial  and  other  loans 
which  have  involved  the  lenders  in  heaw  loss  have  been  open 
to  severe  criticism. 

But  taking  a  broad  view,  there  can,  1  think,  be  no  c^uestion 
that  the  bulk  of  the  immense  amount  of  capital  poured  into 
Canada  in  recent  years  has  been  wisely  expended.  Much  of  the 
borrowings  by  the  Dominion  Government  has  been  spent  upon 
remunerative  enterprise  and  pubhc  works  represented  by  tangible 
assets.  This  apphes  also  to  the  greater  part  of  the  debt  incurred 
by  the  Provinces.  The  portion  of  the  Dominion  and  Provincial 
Government  expenditure  most  open  to  criticism  is  that  made 
in  respect  of  certain  railways  where  there  seems  little  prospect 
of  an  adequate  return  on  the  capital  expended.  There  will  be 
much  more  divergence  of  opinion  in  this  country  as  to  the 
wisdom  of  much  of  the  municipal  expenditure,  and  in  a  subsequent 
.section  of  this  paper  I  deal  with  this  subject  in  more  detail. 

The  expenditure  upon  the  railways  has  had  the  most  far- 
reaching  effects.  As  Sir  George  Paish  writes  in  an  interesting 
article  published  in  the  Statist  of  3  January  1914  : — 

"  In  proportion  to  population  no  country  has  ever 
built  railways  as  rapidly  as  Canada  has  done  in  recent 
years.  The  effect  of  this  railway  construction  on  the 
prosperity  of  Canada  has  already  been  amazimz.  The 
new  railways  have  brought  into  existence  a  great  many 
new  towns,  have  caused  the  old  cities  to  grow  in  size, 
have  wonderfully  stimulated  the  growth  of  population. 
....  The  great  extension  of  the  railway  system  has 
caused  vast  areas  of  new  land  to  be  placed  under 
cultivation  and  has  opened  up  new  mineral  districts. 
....  Moreover,  industries  have  sprung  up  in  many 
directions,  and  one  cannot  pass  through  the  great 
cities  without  becoming  conscious  of  the  fact  that 
Canada  is  not  merely  a  country  with  unlimited  agri- 
cultural possibilities,  but  that  it  has  already  become 
an  important  manufacturing  and  industrial  State." 
A  notable  feature  of  the  past  few  years  has  been  the  increased 
attention  which  British  capitaHsts  have  devoted  to  industrial 
development   iti   the   Dominion.     Large   simas   have   also   been 
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lent  to  farmers  in  the  prairie  provinces,  and  this  expenditure 
should  prove  remunerative  to  the  lenders  as  well  as  advantageous 
to  Canada. 

The  question  as  to  whether  Canada" has  overborrowed  is  not 
an  easy  one  to  answer.  Judged  from  the  standpoint  of  her 
enormous  natural  resources  and  the  possibilities  which  lie  ahead, 
the  expenditure  up  to  date  has  produced  such  striking  results 
in  the  growth  of  the  productive  power  of  the  coimtry  that  the 
emplo}Tnent  of  further  capital  may  be  expected  to  bring  about 
even  greater  financial  and  commercial  developments  in  days  to 
come.  Against  this  argument,  however,  must  be  set  the  fact 
that  easy  borrowing  leads  inevitably  to  extravagant  expenditure  ; 
and,  long  before  the  outbreak  of  war,  many  of  the  highest 
financial  authorities  had  recognized  that  the  interests  of  Canada 
would  be  better  served  by  checking  rather  than  by  forcing  the 
pace  in  the  near  future.  Canadians,  it  has  been  said,  have  been 
taught  to  think  only  of  what  may  be  obtained  by  the  expenditure 
of  money,  and  to  think  not  at  all  of  the  day  of  paying  back. 
I  have  heard  it  urged,  too,  in  Western  Canada,  that  the  immediate 
need  is  for  more  scientific  farming  of  the  land  already  under 
cultivation,  rather  than  for  further  loans  to  extend  the  present 
wheat  area.  Farmers,  not  mere  "  land  miners,"  are  needed, 
and  consoUdation  rather  than  expansion. 

The  next  few  months  will  go  far  to  settle  the  wisdom  or 
lack  of  wisdom  of  the  way  in  which  the  money  has  been 
expended.  The  settled  provinces  of  the  East  will  face  the 
storm  with  fair  confidence,  but,  unless  the  Provinces  or  the 
Dommion  come  to  the  rescue  of  the  newer  cities  of  the  West, 
it  is  difficult  to  see  how  the  latter  can  meet  their  current  obliga- 
tions in  the  immediate  future. 

From  this  brief  general  survey  I  now  pass  on  to  a  more 
detailed  analysis  of  the  expenditure  under  its  various  headings. 

Dominion  Debt. 

From  the  figures  presented  by  the  Hon.  W.  T.  White,  the 
Minister  of  Finance,  it  would  appear  that  the  Dominion  debt 
has  shown  very  Httle  growth  during  the  past  few  years,  and  that 
against  the  one  hundred  millions  of  liabilities  there  is  a  set  oft 
of  over  thirty  millions  of  assets  consisting  of  Sinking  Fimd, 
Specie  Reserve  and  miscellaneous  investments,  so  that  the 
net  debt  is  really  imder  seventy  millions  sterling. 

Most   of  this  debt   has   been   incurred  for   developing    and 
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opening  up  the  country,  and  in  view  of  the  enormous  size  of  the 
Dominion  its  amount  may  certainly  be  considered  at  the  present 
time  as  not  only  legitimate  but  moderate. 

The  Dominion  Government  supplies  large  subsidies  for  capital 
outlays  upon  the  larger  public  works  and  national  undertakings, 
a  policy  which  ]Mr.  White  justified  in  his  Budget  speech  last 
April  as  follows  : — 

"  It  must  be  obvious  to  all  that  the  taxpayer  of  the 
"  day  is  not  to  be  expected  to  defray  each  year  the  entire 
"  capital  cost  of  works  such  as  raihvays,  canals,  harbour 
"  improvements,  dry  docks,  and  other  expensive  under- 
"  takings  which  once  constructed  become  national  assets 
'■  of  great  productive  value  to  the  Dominion  for  genera- 
"  tions  to  come.  The  propriety  of  constructing  these 
"  works,  partially  at  least,  with  fmids  raised  upon  the 
"  credit  of  the  comitry  does  not  appear  to  me  to  be  open 
"  to  challenge  or  controversy." 
He  then  continued  : — 

■'  Last  year  it  was  considered  advisable  to  render 

"  material  assistance  to  railways  in  order  that  their  work 

"  of  construction  might  not  be  interrupted  by  reason  of 

"  the  prevailing   adverse   monetar}-   conditions   and   the 

"  consequent  stoppage  of  funds  which  previously  had  been 

"  obtainable  in  the  London  money  market  by  the  railway 

"  companies  themselves  through  sales  of  securities."' 

His  estimate  of  the  capital  expenditure  for  the  year  then 

ending  (31  March  1914)  in  respect  of  railway  subsidies  and  other 

special  accounts  amomited  to   llj  millions  sterling,  of  which 

about  seven  millions  was  expected  to  be  found  out  of  surplus 

revenue,  so  that  the  contemplated  addition  to    the    debt    was 

only  four  millions. 

A  good  deal  of  criticism  has  been  raised  as  to  the  policy 
of  the  Dominion  Government  in  undertaking  the  construction 
of  railways  which  of!er  little  prospect  of  becoming  revenue 
producers.  The  Intercolonial  Railway,  extending  from  the  ocean 
ports  of  Xova  Scotia  and  Xew  Brunswick  to  Montreal,  is  o^vned 
and  operated  by  the  Dominion  Government.  This  line  does  not 
pay  its  working  expenses,  but  its  construction  was  necessary 
in  order  to  provide  railway  facilities  to  Halifax  and  other  ports 
which  are  free  from  ice  in  the  winter  season.  The  Eastern 
portion  of  the  National  Trans-continental  Line  from  Moncton 
(Xew  Brunswick)  to  Winnipeg,  and  the  Hudson  Bay  line,  both 
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of  which  are  now  under  construction  with  Government  money, 
seem  to  have  much  less  commercial  justification,  and  this  applies 
also  to  the  large  cash  subsidies  granted  to  the  companies 
embraced  in  the  Canadian  Xorthern  system.  In  addition  to 
this  actual  expenditure,  the  Dominion  Goverimient  has  guaran- 
teed the  principal  and  interest  on  certain  Canadian  Northern 
and  Grand  Trunk  Pacific  railway  securities  to  the  extent  of 
nearly  twenty  millions  sterling. 

As  the  Dominion  Government  does  not  levy  direct  taxation, 
but  obtains  nearly  the  whole  of  its  revenue  from  Customs  and 
Excise,  the  falling  oft  in  Imports  arising  from  the  outbreak  of 
hostilities  will  cause  a  serious  loss  of  income,  while  concurrently 
the  expenditure  for  war  purposes  will  be  very  heavy.  So  far, 
ten  millions  sterling  has  been  voted  on  this  account,  but  a  much 
larger  sum  will  certamly  be  needed.  It  seems  inevitable, 
therefore,  that  even  if  some  of  the  expenditure  on  new  pubhc 
works  can  be  postponed  the  near  future  must  show  a  large 
increase  in  the  Dominion  debt. 

Provincial  Debt. 

The  Provinces  in  Canada  are  independent  countries  so  far 
as  their  internal  government  is  concerned. 

They,  like  the  Dominion,  practically  levy  no  direct  taxation 
and  their  chief  sources  of  revenue  are  the  Dominion  subsidy, 
the  proceeds  of  the  Sales  of  Land,  Timber  and  Mining  royalties, 
Succession  Duties,  Fees  and  Licenses.  The  chief  items  of  ex- 
penditure are  Public  Works  (Roads,  Bridges  and  Ferries), 
Legislation,  Administration  of  Justice,  provision  of  Hospitals 
and  Asylums,  and  large  subsidies  for  Education.  In  most  of 
the  Provinces  expenditure  slightly  exceeds  income. 

A  valuable  volume  showing  in  detail  the  Canadian  Provincial 
and  Municipal  indebtedness  as  at  the  end  of  last  year  has  recently 
been  published  by  Messrs.  Wood,  Gundy  &  Co.,  of  Toronto  and 
London.  In  almost  all  cases  the  figures  were  supplied  by  the 
municipal  officials,  and  they  may,  therefore,  be  taken  as  rehable. 
This  work  is  especially  interesting  because  for  the  first  time 
information  is  now  available  of  the  total  amount  of  the 
liabilities  incurred,  whereas  all  previous  statistics  have  dealt 
only  with  the  loans  floated  on  the  London  market. 

The  total  Provincial  funded  debt  in  December  1913  was  twenty- 
six  millions  sterhng,  of  which  eighteen  milhons  had  been  raised 
in  London.    Two  years  previously  the  London  debt  was  fourteen 

VOL.    XLIX.  E 


50  Canadian  Mortgages  as  a  field  for  the  Inveslment     [Jax. 

millions,  and  in  1902  under  ten  millions.  The  increase  in 
the  indebtedness  is  spread  over  the  whole  country,  though 
it  is  most  marked  in  the  newer  provinces  of  the  West.  The 
eight  millions  raised  outside  London  have  gone  chiefly  to  the 
Provinces  of  Ontario  and  Alberta. 

In  addition  to  these  direct  obligations,  the  Provinces  have 
guaranteed  the  principal  and  interest  of  thirty-six  millions  of 
railwav  securities,  chiefly  to  facilitate  the  construction  of  branch 
lines  of  the  Canadian  Northern  and  Grand  Trunk  Pacific. 
This  policy  has  only  been  adopted  during  quite  recent  years, 
but  it  has  now  become  an  important  and  popular  form  of  aid. 
Time  alone  will  show  whether  it  is  a  wise  development,  but  in 
the  meanwhile  this  contingent  liability  cannot  be  ignored  in 
considering  the  finances  of  the  Provinces.  Nor  should  it  l3e 
overlooked  that  while  the  expenditure  may  rapidly  increase, 
the  present  sources  of  income  do  not  seem  equally  capable  of 
expansion. 

The  Provinces  have  expended  money  lavishly  in  the  erection 
of  palatial  parliamentary  buildings,  and  the  public  offices 
generally  are  built  on  an  extravagant  scale.  For  example,  at 
Regina  and  Edmonton,  the  capitals  of  the  new  Provinces  of 
Saskatchewan  and  Alberta,  the  imposing  parHamentary  buildings 
just  erected  would  excite  admiration  in  London  itself,  and 
Winnipeg,  not  to  be  outdone,  is  replacing  its  old  building  by  one 
of  increased  magnificence.  The  rivalry  between  the  Provinces 
and  the  universal  love  of  display  have  undoubtedly  led  to 
extravagance  in  many  directions. 

Municipal  Debt. 

The  municipal  indebtedness  of  Canada,  according  to 
Messrs.  Wood,  Gundy  &  Co.'s  statistics,  had  in  December 
1913  reached  the  total  of  over  102  millions  sterling.  Twelve 
millions  of  this  is  termed  "  Local  Improvement  "  debt  and  is 
charged  primarily  upon  the  owners  of  the  property  benefited 
by  the  expenditure,  though,  of  course,  in  the  last  resort  the 
municipality  would  be  liable.  Of  the  102  milhons,  only  40 
millions  has  been  publicly  raised  in  the  London  market,  and  I 
think  that,  it  will  come  as  an  unpleasant  surprise  to  investors 
in  this  country  to  find  that  this  huge  additional  liability  exists. 

The  following  table  gives  a  complete  list  of  the  Canadian 
cities  whose  loans  are  quoted  in  the  London  Stock  Exchange 
List.     In  Column  (1)  is  given  the  amount  of  the  loans  raised 
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ill  London,  in  Column  (2)  the  loans  raised  elsewhere  (chiefly 
in  Canada  and  the  United  States  of  America),  and  in  Column  (3) 
the  total  funded  debt.  The  figures  have  been  arranged  in  the 
order  of  the  indebtedness  of  the  cities. 


Municipal  indebtedness,  as  at  December  1913,  of  Canadian  cities  which 
.     have  raised  loans  in  London. 


City 

Loans  quoted 

oa  London 
Stock  Exchange 

Loans  raised 

elsewhere  (chiefly 

in  Canada  and 

tlie  U.S.A.) 

Total  funded 
debt 

0) 

(21 

(3) 

£ 

Arontreal 

9,215,000 

5,6 19.000 

14,864,000 

'loroiito   ... 

4,286,000 

7,165,000 

11,451,000 

Wiiiiiipeg 

6,22.3,000 

1,794,000 

8,017,000 

Vancouver 

4,621,000 

1,014,000 

5,635,000 

Kdmoutou           

3,777,000 

1,704,000 

5,481,000 

Calgary  ... 

2,016,000 

2,200,000 

4,246,000 

Victoria 

1,107,000 

2,022,000 

3,129,000 

Quebec    ... 

], 617,000 

768,00) 

2,385,000 

Ottawa 

443,000 

1,760,000 

2,203,000 

Kegiiia    ... 

1,080,000 

827,000 

1,907,000 

Hamilton 

687,000 

1,136,000 

1,823,000 

Saskatoon 

818,000 

969,000 

1,787,000 

Muisonneuve 

419.000 

'  997,000 

1,416,000 

Port  Arthur        

639,000 

748,000 

1,387,000 

Fort  William 

198,000 

1,022,000 

1,220,000 

Moose  Jaw 

448,000 

735,000 

1,183,000 

New   Westminster 

478,000 

683,000 

1,161,000 

Point  Grey 

211,000 

909,000 

1,150,000 

South  Vancouver 

3 1 0,000 

779,000 

l,0S9,(i00 

St.  John... 

308,000 

519,000 

827,000       ' 

T.ethbridge 

142,000 

618,000 

760  00.-)       [ 

Westmouut 

100,000 

6.56,000 

756,000       1 

Prince  Albert     ... 

103,000 

688  000 

601,000 

Buniaby  .. 

118,000 

483,000 

601,0  )0 

North  Vancouver 

257,000 

271,000 

528,000       ; 

Sberbrooke 

103,000 

239,000 

342,000       1 

Moncton... 

52,000 

189,000 

241,000 

39,836,000 

36,444,000 

76,280,000 

The  total  of  the  London  loans  two  years  previously,  i.e.. 
at  the  end  of  1911,  was  22|  millions,  while  in  1906  and  in 
1901  it  was  under  nine  millions.  It  is  very  significant  to 
notice  that  during  the  five  years  1902-1906  inclusive,  the 
amount  of  the  indebtedness  was  virtually  stationary  so  far  as  the 
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London  market  was  concerned.  The  explanation  seems  to  be 
that  such  loans  as  were  required  in  that  period  were  absorbed  bv 
Canada  herself.  The  era  of  expansion  of  municipal  borrowing 
in  London  began  about  1907  and,  as  will  be  observed,  developed 
with  extraordinary  rapidity  during  the  years  1912  and  1913. 

The  36  millions  which  have  been  raised  by  these  cities 
either  publicly  or  privately  outside  London  were  issued  chiefly 
in  Canada  or  in  the  United  States,  and  while  the  latter  country 
is  a  large  permanent  holder  of  these  bonds,  there  is  no  doubt 
that  a  considerable  proportion  of  the  remainder  ultimately 
found  purchasers  in  England. 

The  remainder  of  Canada's  municipal  debt,  amounting  to 
about  2<)  millions,  is  spread  over  338  cities,  towns  and  villages,, 
embracing  practically  every  place  with  a  population  of  1,000  and 
upwards. 

The  following  table  shows  the  indebtedness  of  the  more 
important  cities  which  have  raised  their  loans  without  applica- 
tion to  the  London  market. 


London  (Ontario)    ... 

£1,169,000 

Halifax  (Xova  Scotia) 

1,012.000 

Medicine  Hat  (Alberta )      

734,000 

Brandon  (Manitoba) 

668,000 

St.  Boniface  (Manitoba)     ... 

659,000 

Prince  Rupert  (British  Columbia) 

488,00(1 

Brantford  (Ontario)            

481,000 

St.  Catharine's  (Ontario)    ... 

480,000 

Guelph  (Ontario)     

405,000 

Outremont  (Quebec) 

370,000 

Peterborough  (Ontario)      

354,000 

Three  Rivers  (Quebec) 

353.000 

Berlin  (Ontario) 

349,000 

£7,522,000 

325  small  municipalities,  aggregate 

loans  about 

18,000,000 

Total           

£25.522.000 

Li  addition  to  the  funded  debt,  Treasury  Bills  are  issued 
by  the  cities  to  cover  current  liabilities.  I  have  no  means  of 
ascertaining  how  much  is  now  outstanding  on  this  account  ; 
but  as  Sir  F.  Williams  Taylor  stated  that  in  1912  they  amounted 
to  nearly  five  millions  in  respect  of  the  cities  which  had  issued 
loans  in  London,  the  total  additional  liability  to-day  may  reach 
a  considerable  amount. 
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Much  of  this  expenditure  of  a  himdied  miUions  lias  been 
incurred  for  remunerative  enterprises,  for,  whether  rii»htly  or 
wrongly,  municipal  ownership  of  all  "  Public  Utilities  "  is  re- 
garded, especially  in  the  West,  as  being  advantageous  to  the 
community.  Many  new  towns  have,  therefore,  been  provided 
with  municipal  water,  electric  light,  electric  tramcars.  telephones, 
<fec.,  indeed  with  all  the  comforts  enjoyed  by  cities  of  much 
older  foundation.  Up  to  a  certain  point  this  policy  may  be 
justified,  but  in  many  instances  it  has  been  carried  far  beyond  the 
limits  of  prudence. 

The  municipalities  impose  direct  taxation  by  means  of 
what  is  known  as  the  Corporation  Tax  and  out  of  this  all  pay- 
ments for  police,  sewage,  lighting,  improvements  and  general 
administrative  expenses  are  met.  This  tax  is  based  upon  the 
assessed  capital  value  of  all  land  and  buildings  within  the  areas 
under  the  municipal  control.  A  special  tax,  based  upon  the 
same  principle,  is  levied  for  education.  At  Montreal  the  Corpora- 
tion Tax  is  1  per-cent,  and  the  Education  Tax  four-tenths  or 
five-tenths  per-cent  of  the  assessed  values.  This  corresponds 
roughly  to  an  English  rate  of  about  Gs.  in  the  £.  In  manv 
places,  especially  in  the  West,  the  taxation  is  far  higher.  For 
example,  at  Lethb ridge  it  is  3-3  per-cent,  or  over  13s.  in  the 
£.  And  in  reality  the  scale  of  taxation  is  often  higher  than 
it  looks,  for  the  levy  is  made  upon  an  inflated  assessment. 
Generally  speaking,  Canadian  municipalities  are  allowed  to 
borrow  up  to  somethmg  like  20  per-cent  of  the  assessed 
capital  value.  It  will  thus  be  seen  that  the  temptation  to  raise 
the  assessed  value  in  order  to  increase  their  borrowing  powers, 
is  very  great ;  and  this,  no  doubt,  has  been  a  powerful  incentive 
in  bringing  about  the  inflation  to  which  reference  has  alreadv 
been  made. 

In  view  of  the  large  holdings  of  Canadian  municipal  bonds 
by  British  Assurance  Companies,  I  made  special  enquiries  to 
try  to  learn  how  this  type  of  investment  was  regarded  locally, 
more  especially  in  the  West  where  the  money  has  been  spent  so 
lavishly. 

Everywhere  I  was  met  with  the  question,  "  Whv  does 
England  run  after  these  mmiicipal  loans  when  mortgages  on  the 
land  paying  a  higher  rate  of  interest  are  available  i  " 

The  average  Canadian,  who  knew  that  there  was  no  adequate 
supervision  over  the  issue  and  expenditure  of  such  loans,  has  not 
of  late  been    attracted   by   the   security  ofiered  or  the  rate  of 
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interest,  and  has  willingly  left  them  to  the  English  and  American 
market.  Indeed  I  foimd  that  there  was  a  consensus  of  opinion 
that  in  the  last  few  years  money  has  been  lent  far  too  freely 
by  England,  and  on  far  too  cheap  terms,  especially  to  the  small 
new  cities.  In  England,  of  course,  all  such  loans  have  to  receive 
the  sanction  of  the  Local  Government  Board  before  they  can  be 
issued  and  the  security  is  thus  held  in  high  repute  by  the  public. 
j\Ir.  John  Coles,  F.I.A.,  was  so  struck  by  the  pressing  need  of  some 
similar  central  control  in  Canada  that  during  his  visit  last  year 
he  took  up  the  question  seriously  ;  and  mainly  on  his  initiative 
a  discussion  was  started  in  the  Press  which  has  already  had 
important  results.  In  the  Province  of  Saskatchewan  a  Super- 
vising Com_mittee  has  just  been  appointed  and  it  is  expected 
that  other  provinces  will  follow  the  lead  so  given. 

On  several  occasions  I  pointed  out  that  the  flotation  of  muni- 
cipal loans,  each  at  a  higher  rate  of  interest  than  its  predecessor, 
naturally  causes  a  continuous  fall  in  the  value  of  the  older  issues, 
but  I  had  great  difficulty  in  convincing  the  Canadian  that  the 
matter  was  of  much  moment.  He  invariably  replied  that,  as 
all  the  loans  were  repayable  at  par  at  some  fixed  date,  and  there 
was  no  necessity  to  sell,  current  quotations  need  not  be  con- 
sidered of  the  first  importance.  The  argument  that  English 
Life  Offices  were  accustomed  to  regard  the  market  price  as  the 
basis  for  Balance  Sheet  purposes,  and  that  all  such  falls  in  value 
involved  the  constant  writing  oft'  of  large  sums,  did  not  seem  to 
appeal  to  him.  Possibly  the  American  habit  of  regarding  the 
subject  from  the  amortisation  point  of  view  has  seme  efiect 
in  determining  the  attitude  of  the  Canadian  business  m.an  in 
this  matter. 

As  regards  the  way  in  which  loans  have  been  expended, 
I  found  that  it  was  difficult  to  secure  any  admission  of  extrava- 
gance. Every  Canadian  spends  freely  and  wishes  his  city  to  have 
finer  public  buildings  than  its  neighbour.  He  recognises  that 
much  of  the  work  is  for  the  benefit  of  the  future  population 
and  is  content  that  the  next  generation  should  pay.  So  streets 
are  laid  out,  sewers  and  tramways  constructed  and  lighting 
facilities  provided,  far  in  excess  of  the  needs  of  the  present 
population  and  on  the  assumption  that  the  numbers  will  increase 
in  the  future  as  rapidly  as  in  the  immediate  past.  As  long  as 
all  went  well  and  fresh  money  could  be  obtained  easily  this 
course  continued  unchecked. 

The  rapid  growth,  however,  of  Canadian  municipal  indebted- 
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ness  during  recent  years  has  excited  a  good  deal  of  uneasiness 
in  this  country,  and  many  months  before  the  outbreak  of  war 
the  terms  on  which  such  loans  were  taken  up  by  the  London 
market  had  grown  so  onerous  that  a  slackening  in  the  stream  of 
new  issues  had  become  inevitable.  The  war,  coming  without 
anv  warning,  has  suddenly  caused  a  complete  stoppage  in  the 
importation  of  money  and  the  effect  upon  the  municipalities 
has  been  immediate  and  severe.  They  were  caught  unprepared 
and  works  of  "  Public  UtiUties  "  of  every  description  are  either 
suspended  or  are  being  completed  by  means  of  short-dated  loans 
at  ruinously  high  rates  of  interest.  Unemplo^Tnent  in  the  towns 
is  already  so  rife  that  every  effort  is  being  made  by  the  munici- 
palities to  continue  whatever  work  is  in  progress,  but  there  can 
be  no  doubt  that  some  of  the  more  heavily  indebted  towns  have 
an  anxious  winter  before  them.  Municipal  income  is  now  falling 
oft  owing  to  difficulty  in  collecting  the  taxes,  and  for  the  first 
time  expenditure  has  to  be  paid  for  out  of  income,  since  fresh 
loans  are  no  longer  available.  So  far  there  has  been  no  default 
but  the  full  effect  upon  Canadian  municipal  finance  of  the  absence 
of  new  loans  has  yet  to  be  seen. 

It  is  interesting  to  note  that,  contrary  to  general  impression, 
the  population  of  Canada  tends  to  gravitate  more  and  more  to 
the  large  towns.  Thus,  in  1871,  one  in  thirty-two  of  the  popu- 
lation of  Canada  resided  in  Montreal :  in  1891  the  proportion 
had  risen  to  one  in  twenty-two,  in  1901  to  one  in  twenty,  and  in 
1911  to  one  in  fifteen.  Toronto  shows  a  similar  tendency.  As 
regards  the  towns  in  the  West,  the  majority  did  not  exist  thirty 
years  ago ;  many  of  them,  indeed,  not  twenty  years  ago  ;  and 
their  phenomenal  growth  has  unfortunately  diverted  settlers  from 
the  land. 

I  append  a  few  details  of  certain  cities  where  I  can  speak  of 
the  condition  of  affairs  from  personal  enquiries. 

Victoria  (Capital  of  British  Colum.bia). — Population,  50,000. 
Gross  debt  per  head,  £63.  A  flourishing  port  and  a  residential 
city  with  EngHsh  characteristics.  It  is  likely  to  gain  from  the 
opening  of  the  Panama  Canal  and  the  general  development  of 
the  mineral  wealth  of  Vancouver  Island,  but  at  present  shows 
signs  of  the  general  stagnation  of  trade.  A  large  sum  is  being 
expended  in  improving  the  harbour. 

Vancouver  City  (British  Columbia). — Population,  122,000. 
Gross  debt  per  head,  £46.  One  of  the  world's  natural  ports, 
and  bound  to  have  a  great  future.     Terminal  of  the  Canadian 
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Pacific  Railway.  Chief  industries  are  shipjDing,  lumber  and 
.salmon  (canned).  At  present  sufiering  from  extreme  land 
depression.  Building  is  at  a  standstill.  Many  offices  are  unlet 
and  the  huge  new  blocks  secure  tenants  at  the  expense  of  the 
older  buildings.  Rents  are  steadily  falling.  Much  unemploy- 
ment, due  to  the  collapse  of  hmiber  and  shipping  industries, 
all  the  large  vessels  having  been  requisitioned  for  the  war.  Local 
rates  are  very  heavy  and  are  likely  to  rise  further.  The  assessed 
values,  on  which  rating  is  based,  are  inflated  and  are  much  in 
excess  of  market  values  to-day.  The  prospects  for  the  coming 
winter  are  serious,  and  the  local  view  is  that  some  years  will 
elapse  before  a  return  of  prosperity. 

North  Vancouver  is  a  dreary  and  scattered  town  of  8,000 
inhabitants  on  the  slopes  across  the  harbour  and  connected  with 
Vancouver  by  a  steam  ferry.  Docks,  &c.,  are  projected,  but 
the  work  on  them  was  not  proceedmg  at  the  time  of  my  visit. 
A  Dominion  Goverimient  subsidy  of  over  £1.000,000  has  since 
been  arranged.  Many  wide  streets  have  been  laid  out,  but 
the  houses  are  few.  The  municipal  debt  is  very  high  (£66  per  head) 
and  as  the  town  is  milikely  to  be  incorporated  with  Vancouver 
in  the  near  future,  the  security  does  not  appear  attractive. 

New  Westminster  (British  Colimibia). — Population.  17,000. 
Gross  debt  per  head,  £68.  Consists  of  one  long  main  .>.treet, 
and  has  good  wharves  on  the  Fraser  River.  There  are  a  few 
modern  blocks,  but  the  town  appears  to  be  sufi'ering  from  the 
general  depression.  Formerly  the  capital  of  the  Province,  but 
now  overshadowed  by  the  neighbouring  City  of  Vancouver. 

Calgary  (Alberta). — Population.  85,000.  Gross  debt  per 
head,  £50.  A  typical  prairie  city,  whose  population  in  1901 
was  only  5,000.  It  is  now  a  great  receiving  and  forwarding 
centre  for  gTain  and  mixed  farm  produce.  There  are  hardly 
any  manufactures,  but  large  railway  works  of  the  C.P.R.  are  at 
Ogden  a  few  miles  away.  The  collapse  in  the  land  boom  has 
caused  much  unemployment.  Rents  have  fallen  heavily.  All 
building  is  at  a  standstill,  and  there  is  a  desperate  need  for  ready 
money  to  complete  municipal  work  already  undertaken.  The  local 
newspapers  in  August  even  advised  that  the  city  should  accept 
a  loan  for  a  year  offered  by  an  American  syndicate  at  8J  per-cent, 
rather  than  incur  the  heavy  capital  loss  involved  in  postponing 
the  work.  A  small  loan  has  since  been  raised  in  London  at  over 
5|  per-cent.  The  coming  winter  will  be  a  time  of  great  anxiety 
on   account   of   labour   and   economic   troubles.     If   new   loans 
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cannot  be  obtained,  it  is  difficult  to  see  how  municipal  expendi- 
ture can  be  met  out  of  income. 

Edmonton  (Capital  of  Alberta). — Population,  70.000.  Gross 
debt  per  head,  £78.  beiiis  the  hitihest  of  any  Canadian  city.  It 
is  the  centre  of  a  rich  mixed  farming  district  and  of  a  great  coal 
area.  Fairly  extensive  manufactures.  In  all  general  respects 
the  position  at  Edmonton  resembles  that  at  Calgary,  but  the 
municipal  extravagance  is  even  more  marked.  The  tramcar 
.system  extends  miles  beyond  the  houses  and  the  needs  of  the 
present  population.  The  assessed  values,  which  form  the  basis 
for  local  taxation,  are  much  in  excess  of  market  values,  and  are 
even  now  being  increased.  Money  has  been  spent  on  a  most 
lavish  scale  and  as  further  loans  have  been  cut  oft,  it  has  recently 
been  found  necessary  to  pay  contractors  partly  in  Bills.  The 
prospects  for  the  winter  are  very  gloomy. 

Lethhridge  (Alberta). — Population,  13,000.  Gross  debt  per 
head,  £59.  Principal  industries,  coal  and  farming.  The 
Monetary  Times  of  Canada  on  9  October  stated  : — "  Borrowing 
its  own  sinking  fund  of  $100,000,  the  construction  work  will 
be  carried  forward  as  contemplated.  .  .  The  City  of  Lethbridge 
has  no  payments  on  debentures  to  meet  until  1937.  and  bonds 
will  be  sold  later  to  replace  the  sinking  fund." 

Regirm  (Capital  of  Saskatchewan). — Population,  45,000. 
Gross  debt  per  head,  £42.  A  new  town  of  the  prairies  in  the 
heart  of  the  wheat  growing  district  and  one  of  the  chief  dis- 
tributing centres  for  agricultural  machinery.  The  Canadian 
Pacific  and  the  Grand  Trunk  Railways  both  have  stations  here, 
and  the  town  seems  likely  to  increase  in  unportance.  There  are 
a  few  large  modern  blocks  and  a  palatial  group  of  parliamentary 
buildings  has  been  erected  on  what  five  years  ago  was  virgin 
prairie.  Signs  of  depression  are  less  marked  than  at  Edmonton 
or  Calgary.  One  interesting  feature  of  Regina  is  that  a  daylight- 
•savmg  scheme  is  in  successful  operation.  In  the  summer  months 
the  city  time  is  one  hour  in  advance  of  the  standard  railway 
time. 

Winnipeg  (Capital  of  Manitoba). — Population,  185,000.  Gross 
debt  per  head.  £43.  A  large  and  busy  city,  a  great  railroad  centre 
and  the  metropolis  of  the  grain  trade  of  the  West.  There  are 
many  blocks  of  modern  buildings  and  a  large  residential  suburb 
of  fine  houses.  Office  accommodation  does  not  seriously  exceed 
the  demand,  and  rents,  though  falling,  are  fairly  stable.  There 
is    considerable    trade    activity    and    le,ss  unemployment  than 
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further  west.  Winnipeg  is  the  Headquarters  of  the  Hudson's 
Bay  Company  in  Canada. 

Fort  William  and  Port  Arthur  (Ontario). — Combined  popu- 
lation, 42,500.  Gross  debt  per  head  of  Fort  Wilham,  £50,  and 
of  Port  Arthur,  £77.  These  two  cities  are  close  together,  and  are 
the  chief  Canadian  ports  for  the  shipping  of  wheat  on  the  great 
Lakes.  Apart  from  the  grain  elevators,  these  towns  do  not  present 
much  sign  of  activity  and  there  are  few  modern  buildings. 
Even  in  the  centre  of  Port  Arthur  there  is  much  waste  land 
and  primitive  wooden  houses  (''  shacks  "),  so  that  the  general 
effect  is  depressing  and  both  towns  present  a  very  unfinished 
appearance.  The  municipal  tramcar  system  runs  for  eleven 
miles,  much  of  it  through  undeveloped  land,  far  beyond  any  sign 
of  houses,  and  it  must  be  many  years  before  the  population 
can  need  this  costly  service. 

Ottaiva  (Capital  of  the  Dominion  of  Canada). — Population, 
95,000.  Gross  debt  per  head,  £23.  A  prosperous-looking,  well- 
finished  city,  with  fine  buildings.  There  is  a  large  Imnber  trade, 
and  abundant  water  power.  The  current  depression  is  not  so 
marked  as  in  the  West.  The  city  recently  tried  to  raise  a  loan 
at  4|  per-cent,  but  did  not  obtain  a  single  bid  locally  in  spite 
of  wide  advertisement  in  the  newspapers. 

Toronto  (Capital  of  Ontario). — Population,  425,000.  Gross 
debt  per  head,  £27 .  A  busy  manufacturing  city  with  accmnulated 
wealth,  stable  conditions  and  an  increasing  population.  There 
are  several  modern  office  "  skyscrapers,"  but  the  supply  of 
offices  does  not  exceed  current  demands  and  rents  are  main- 
tained. The  war  has  dislocated  industry  and  has  caused  con- 
siderable iinemplo}Tnent,  but  not  to  anything  like  the  extent 
found  in  the  AVest.  The  loss  of  German  trade  has  been  a  serious 
blow,  and  dviring  my  visit  a  firm  employing  5,000  hands  had  to 
close  on  this  account.  In  the  Province  of  Ontario  the  farmers 
are  prosperous  and  generally  own  their  land  free  from  mortgage 
incumbrances. 

Montreal  (Quebec).  Population,  550,000.  Gross  debt  per 
head,  £27.  The  chief  city  and  commercial  capital  of  Canada  ; 
a  port  and  a  manufactming  centre,  with  many  fine  office  build- 
ings, and  every  sign  of  business  activity.  Kents  and  capital 
values  seem  well  maintained,  and,  as  in  Toronto,  the  commercial 
depression  is  not  unduly  severe.  There  is  a  large  residential 
suburb  round  Mount  Eo3'al,  and,  as  the  population  is  steadily 
increasing,  these  houses  are  resarded  as  an  excellent  securitv 
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for  mortgages.  The  municipal  control  seems  good  and  not 
extravagant,  but  there  is  chronic  friction  between  the  French 
and  the  English  representatives. 

Quebec  (Capital  of  Quebec). — Population,  90,000.  Gross 
debt  per  head,  £27.  The  oldest  citv  of  Canada.  French 
influence  is  predominant.  The  population  is  stationary  and, 
in  spite  of  its  importance  as  a  port,  the  city  does  not  present  the 
signs  of  the  modern  spirit  so  generally  prevalent  in  Canada. 
A  prosperous,  sleepy  place. 

Canadian  Railways. 

The  latest  official  figures  published  deal  with  the  railway 
statistics  for  the  year  ending  30  June  1913.  At  that  date  the 
mileage  operated  was  over  29,000,  and  a  further  18,600  was 
either  projected  or  under  construction.  It  may  be  noted  for 
comparison  that  the  railway  mileage  in  the  United  Kmgdom  is 
23.4:00.  The  total  mileage,  owned  and  leased,  of  the  Canadian 
Pacific  Railway  is  11,500,  of  the  Grand  Trunk  and  Grand  Trunk 
Pacific  4,500,  of  the  Canadian  Xorthern  4,000,  and  the  Dominion 
Govermnent  owns  and  operates  about  2,000  miles. 

The  capital  liabilities  of  the  Canadian  Railways  amomited 
to  three  hundred  and  ten  milhons  sterling,  made  up  as  follows  : — 

Funded  Debt  (Bonds,  &c.)  ...      £125,000,000 

Debenture  Stock  (C.P.R.) 33,000,000 

Stocks  152.000  000 


Total         £310,000,000 

Of  the  above,  the  Bonds  and  Stocks  outstandmg  on  account 
of  lines  under  construction  amounted  to  £36,000.000,  so  that 
the  capital  account  of  operating  railways  was  £274.000,000. 

The  average  rate  of  interest  paid  on  the  fimded  debt  was  just 
over  4  per-cent  and  it  is  satisfactor}'  to  note  the  official  state- 
ment that  the  full  interest  was  paid  on  all  outstanding  bonds. 

The  debenture  stock  of  the  Canadian  Pacific  is  separately 
classified  because  of  its  unique  character.  It  difi'ers  from  the 
bonds  in  being  a  perpetual  stock.  The  Company  engages  to 
pay  4  per-cent  interest  on  the  principal,  and  this  interest 
is  secured  by  a  lien  on  all  the  railway  property  in  perpetuity. 

Of  the  stocks,  only  about  85  millions,  representing  under 
60  per-cent  of  the  whole,  is  dividend  paying.  The  dividends 
amounted  to  about  5i  millions,  which  gives  an  average  yield  of 
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0|  per-cent  on  the  dividend  paying  stocks,  and  of  about  3|  per- 
cent on  the  whoh^  nominal  capital.  The  rate  earned  was 
somewhat  less  than  in  the  years  1911  and  1912,  and  this  reflects 
the  prevailing  depression.  Among  the  non-dividend  paying 
stocks  may  be  mentioned  those  of  the  Grand  Trunk  (22  J  millions) 
and  of  the  Canadian  Northern  (15|  millions). 

In  considering  the  above  figures  it  is  important  to  bear  in 
mind  that  while  the  capital  account  is  swollen  by  expenditure 
on  railwavs  which  have  been  recently  constructed,  there  has  not 
vet  been  time  for  all  these  lines  to  earn  an  equivalent  revenue. 
As  the  proportion  of  new  construction  lessens,  the  earnings  seem 
likelv  to  grow  more  rapidly  than  the  capital  account,  and  increased 
dividends  should  result. 

As  has  often  been  pointed  out.  the  natural  channel  of 
trade  between  the  western  portion  of  Canada  and  the  United 
.States  runs  north  and  south,  but  in  order  to  enable  Canada 
to  preserve  her  political  entity,  and  to  develop  her  resources 
under  the  Imperial  flag  she  has  been  compelled,  in  defiance 
of  nature,  to  construct  her  main  lines  of  railway  from  east  to 
west. 

From  a  commercial  point  of  view,  the  thousand  miles  of 
barren  country  which  separates  the  manufacturing  East  from 
the  agricultural  West  is  a  great  handicap.  Throughout  this 
long  stretch,  there  are  practically  no  to\ras  of  any  importance 
and  but  few  industries,  so  that  the  railways  cannot  earn  much 
local  revenue  either  from  passengers  or  from  merchandise  to  help 
to  pay  their  operating  expenses. 

The  three  great  trans-continental  railways  are  the  Canadiaii 
Pacific,  with  its  terminal  at  Vancouver,  opened  in  1886,  the 
Grand  Trunk  and  Grand  Trunk  Pacific,  which  has  its  terminal 
at  Prince  Eupert,  oUO  miles  north  of  Vancouver,  opened  last 
summer,  and  the  Canadian  Northern,  which  will  also  terminate 
at  Vancouver,  but  of  which  large  sections  still  remain  to  be 
constructed. 

So  far  as  British  Columbia  is  concerned  the  Canadian  Pacific 
has  had  hitherto  almost  a  monopoly  of  traffic,  though  this  will 
in  future  be  shared  by  the  Grand  Trunk  Pacific.  On  the 
eastern  side  of  the  Rockv  Mountains  throughout  the  great 
wheat  belt  all  three  railways  are  in  active  operation,  and  gravi- 
tate by  many  lines  to  Winnipeg,  the  great  distributing  centre 
of  the  West.  Thence  each  line  leads  to  the  twin  cities  of  Fort 
William  and  Port  Arthur  where  the  grain  is  shipped    into  the 
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Great  Lake  steamers  on  its  journey  to  Chicago  or  Eastern 
Canada . 

It  has  sometimes  been  stated  that  with  the  completion  of  the 
trans-continental  lines  the  great  era  of  railway  construction 
in  Canada  has  come  to  an  end.  I  venture  to  think  this  is  far 
from  being  the  case. 

In  considering  the  prospects  of  the  railways  throughout 
Canada  the  question  of  the  harvest  in  the  prairie  provinces 
is  a  factor  of  the  utmost  importance.  It  must  be  remembered 
that,  great  as  is  the  output  of  wheat  at  the  present  time,  the  area 
of  cultivated  land  does  not  represent  more  than  a  fraction  of 
that  suited  for  the  production  of  wheat,  and  there  can  be  little 
doubt  that,  as  the  population  increases  and  a  larger  area  comes 
under  cultivation,  there  must  be  a  great  corresponding  develop- 
ment of  the  railway  system.  The  construction  of  branch  lines 
in  every  direction  will  need  much  further  capital  in  the  future. 
Possibly  at  the  outset  these  lines  may  not  be  remunerative,  but 
they  will  lead  to  the  more  rapid  developm.ent  of  the  districts 
through  which  they  pass,  and  ultimately  should  justify  the 
capital  expended  on  them. 

Apart  from  this  construction  of  new  branches,  long  stretches 
of  important  main  lines  are  still  only  single-track,  and  in  the 
Rocky  Momitams  much  work  still  remains  to  be  done  in  re- 
modelling the  permanent  way  and  in  providing  tunnelling 
to  reduce  the  steepness  of  the  gradients. 

The  opening  of  the  Panama  Canal  obviously  cannot  fail  to 
affect  the  Canadian  railway  svstem.  but  it  is  yet  far  too  early 
to  hazard  an  opinion  as  to  whether  the  changes  will  be  favour- 
able or  adverse.  From  difierent  quarters  I  heard  the  most 
diverse  views  on  this  subject.  At  present,  as  has  been  noted, 
the  wheat  all  travels  eastwards,  and  the  moving  of  the  crops  in 
the  autumn  months  is  the  chief  activity  of  the  railways  throughout 
central  Canada.  It  is  claimed  by  some  that  it  will  be  cheaper 
to  move  the  wheat  westwards  to  the  Pacific  ports  and  thence 
by  sea  to  England  through  the  Panama  Canal.  On  the  other 
hand,  the  cost  of  haulage  over  the  steep  gradients  of  the  Rockv 
Mountains  would  go  far  to  neutralize  this  saving  so  that  there 
does  not  seem  any  great  likelihood  of  any  large  change 
in  the  present  system.  It  appears  to  be  generally  agreed, 
however,  that  so  far  as  British  Columbia  is  concerned  the 
opening  of  the  Canal  will  be  advantageous  and  will  lead  to  a 
great  development  of  the  fishing,  fruit  and  mineral  industries, 
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and  that   the  railways  operating  in  those  districts  should  be 
helped  thereby. 

Industrial  Companies. 

While  England  has  taken  the  chief  share  in  financing  the 
Kailroads  and  in  purchasing  Government  and  Municipal 
securities,  the  capital  provided  by  the  United  States  has  been 
more  largely  employed  in  promoting  industrial  enterprise.  This 
is  perfectly  natural,  for  their  means  of  obtaining  local  informa- 
tion as  to  industrial  opportunities  have,  of  course,  been  far 
more  numerous  than  those  open  to  English  investors. 

During  the  course  of  my  tour  this  point  was  more  than  once 
brought  home  to  me  closely,  for  the  Canadian  bankers  spoke 
bitterly  of  the  discouragement  from  which  legitimate  mdustrial 
enterprise  suffered  owing  to  the  readiness  with  which  many 
unsound  and  speculative  ventures  had  been  taken  up  by  the 
English  market.  They  complained  that  an  agent  with  a  glib 
tongue  seemed  to  be  able  to  float  any  reckless  undertaking  in 
London,  and  that  the  English  habit  was  to  invest  first  and 
investigate  afterwards.  It  has  thus  come  about  that  legitimate 
enterprise  has  been  handicapped  and  that  even  the  soundest 
industrial  securities  have  been  prejudiced  by  the  carelessness 
of  our  investing  public.  I  need  not  pursue  the  subject  in  any 
further  detail,  for  it  is  not  in  the  least  likely  that  British  Life 
Assurance  Companies  will  embark  largely  upon  this  type  of 
investment. 

The  magnitude,  however,  of  the  monetary  interests  involved 
is  very  large,  for  upwards  of  sixty  to  seventy  millions  of 
American  capital,  seventy  millions  of  British,  and  ten  millions 
of  European  capital  have  been  lent  for  the  development  of 
hydro-electric  works,  coal  mJnes,  iron  and  steel  industries, 
lumber,  pulp  and  paper  industries,  fisheries,  milling  industries, 
various  lines  of  manufacture  and  other  more  or  less  local  and 
domestic  enterprises. 

Real  Estate  Mortgages. 
In  the  first  section  of  this  Paper  I  have  dealt  in  detail  with 
the  various  types  of  mortgages  on  Ileal  Estate.  So  far  as  I 
can  trace  there  are  no  reliable  statistics  available  which  aft'ord 
a  trustworthy  guide  to  the  amount  so  invested,  and  the  Land 
Titles  Offices  do  not  publish  any  returns  of  their  transactions.  It 
appears,  however,  that  over  eight  millions  have  been    lent  by 
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Insurance  Companies  operatinp;  in  Canada  (other  tlian  native), 
and  that  the  Loan  and  Trust  Companies  have  advanced  nearly 
fifty  millions  sterling,  though  there  seem  no  means  of  ascer- 
taining what  proportion  of  the  latter  sum  is  imported  capital. 

But  in  the  Prairie  provinces  additional  capital  is  still  urgently 
needed  for  farming  development,  for  the  construction  of  buildings, 
for  the  purchase  of  agricultural  ro.achinery,  and  generally  for 
increasing  quickly  the  productive  power  of  the  country. 

According  to  official  figures  only  one  quarter  of  the  land 
capable  of  cultivation  is  at  present  devoted  to  agriculture,  and 
in  this  estimate  no  account  is  taken  of  land  in  the  Northern 
areas  beyond  the  limits  of  the  present  wheat  belt.  Experiment 
is  now  stated  to  have  developed  a  wheat  which  will  ripen  a  fort- 
night earlier  than  any  hitherto  grown  in  the  district,  and  it  is 
confidently  claimed  that,  as  soon  as  this  scientific  discovery 
can  be  put  to  commercial  use,  the  present  wheat  belt  will  be 
extended  100  miles  northward.  The  supply  of  farm  lands  is 
thus  practically  unlimited,  and  consequently  they  do  not  stand 
at  inflated  prices. 

As  the  rate  of  interest  on  these  loans  is  high,  there  seems 
likely,  when  the  present  depression  has  passed  away,  and 
immigration  on  a  large  scale  again  sets  in,  to  be  here  a  sound 
opportunity  for  the  investment  of  large  further  amounts  of 
British  capital. 

Summary. 
I  will  close  this  paper  with  some  general  observations  on  the 
Canadian  financial  outlook.     For  much  information   set   out  in 
the  notes  which  follow  I  am  indebted  to  Sir  Frederick  Williams 
Taylor,  the  General  Manager  of  the  Bank  of  Montreal. 

(1)  Canada  is  at  present  passing  through  a  very  adverse 
time,  and  the  forthcoming  winter  will  be  a  period  of 
grave  anxiety. 

(2)  So  far  the  Eastern  cities  are  standing  the  strain  much 
better  than  those  of  the  Middle  and  the  West,  partly 
because  of  their  manufacturing  industries  and 
partly  because  they  have  had  time  to  accumulate 
some  reserve  of  wealth. 

(3)  In  spite  of  the  development  of  the  farming  industry 
in  the  Prairie  provinces,  the  population  in  the  cities 
has  been  increasing  much  more  rapidly  than  in  the 
country.     It  is  hoped  that  the  present  depression 
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will  force  men  on  to  the  land,  so  that  they  may 
become  producers  instead  of  merely  distributors  of 
wealth, 
(■i)  The  total  amount  of  English  capital  publicly 
■  invested  in  Canada  amounted,  in  December  1913, 
to  over  five  hundred  millions  sterling,  many  millions 
of  which  have  been  wasted  in  municipal  and  indus- 
trial enterprises. 

(5)  In  1913  English  capital  poured  into  the  country 
at  the  rate  of  six  millions  sterling  a  month.  This 
has  suddenly  stopped,  and  few  Canadians  recognize 
how  enormously  the  industries  of  the  country  have 
depended  upon  this  constant   infiux  of  new  capital. 

(6)  The  indebtedness  of  Canada  to  England  involves 
a  m.onthly  pa^Tnent  for  interest  of  two  millions 
sterling. 

(7)  The  pa^Tnents  for  war  expenses  have  now  to  be 
met  in  addition.  Every  gift  of  Canada  to  the 
Empire  will  have  to  be  met  ultimately  by  a  loan 
in  London. 

(8)  Canada  will  now  go  through  a  time  of  severe  trial 
in  attempting  to  meet  expenditure  out  of  income 
instead  of  out  of  loan,  and  the  intensity  of  the  strain 
will  increase  with  every  day's  duration  of  the  war. 

(9)  It  has  already  been  found  necessary  to  adopt  a 
Moratorium  in  the  Prairie  provinces  to  suspend  the 
due  pa^Tuent  of  interest  and  instalments  of  purchase 
money  on  land  loans,  and  even  in  the  East  there  is  a 
strong  agitation  in  favour  of  some  similar  legislation 
for  the  relief  of  distressed  borrowers. 

(10)  "  Unfortunately  economy  is  not  a  popular  text 
in  a  country  that  has  been  borrowing  so  freely  for 
so  long." — (The  Economist,  24  October  1914). 

These  are  the  adverse  facts  and  it  is  well  to  face  them.  But 
I  want  you  to  bear  in  mind  that  these  difficulties  are  temporary' 
and  will  pass  away.  The  natural  wealth  of  Canada  is  enormous 
and  she  will  emerge  a  healthier,  stronger  and  more  self-reliant 
nation.  The  greatest  asset  of  Canada  is  her  annual  harvest 
and,  in  comparison  ^vith  the  value  of  this,  mmiicipal  extrava- 
gance can  hardly  be  said  to  be  of  fundamental  importance.  The 
harvest  this  season  is  inferior  in  quantity  to  that  of  last  year, 
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but  prices  are  so  much  higher  on  account  of  the  war  that  the 
farmer  is  prospering. 

Moreover,  in  considermg  the  future,  it  must  be  remembered 
that  so  far  mineral  and  even  agricultural  development  is  in  its 
infancy.  But  the  spirit  of  confidence  in  the  future  of  the 
country  is  universal,  and  shrewd  observers  welcome  the  check 
to  speculation  which  the  present  set-back  has  caused  and  the 
impetus  it  has  given  to  the  movement  for  forcing  men  on  to  the 
land. 

In  summing  up  impressions  of  Canada  we  have  to  remember, 
as  Sir  F.  Williams  Taylor  reminded  me,  that  we  are  deaUng 
with  a  vast  country  and  that  we  must  avoid  thinking  parochially. 
There  have  been  periods  of  depression  before  and  they  have 
passed.  In  the  same  way  every  Canadian  believes  that  this  one 
will  pass  in  its  turn  and  that  a  new  era  of  development  and 
prosperity  lies  ahead. 

In  conclusion,  I  must  express  my  warm  thanks  to  Mr.  George 
H.  Lawton,  A. I. A.,  who  accompanied  me  to  Canada,  for  the 
careful  notes  he  made  of  the  various  interviews  throughout  the 
tour  and  for  much  valuable  help  in  the  preparation  of  this 
paper.  I  am  also  indebted  to  Mr.  W.  N.  Mcllwraith,  of  Messrs. 
Wood,  Gundy  &  Co.,  for  his  assistance  in  preparing  the 
statistics  embodied  in  the  section  dealing  with  municipal 
indebtedness,  and  to  Mr.  G.  W.  Parfett  for  many  useful 
suggestions. 

Keferexces. 
Dominion  Government  Publications — 

Canada  Year  Book,  1912  and  1913. 

Railway  Statistics,  1913. 

Grain  Statistics,  1913. 

Report  of  Superintendent  of  Insurance,  1913. 
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Monthly  publications  of  Census  and  Statistics  Department. 

Budget  Speech  of  1914. 
Provincial  Government  Publications — 
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Periodical  Publications — 

Heaton's  Annual,  1914.    (Heaton's  Agency,  Toronto). 

Canada  To-day,  1914.    ("Canada"  Newspaper  Co.,  London). 

Monetary  Times  Annual,  1914.     (Toronto). 

Monetary  Times  of  Canada.     (Toronto,  weekly,  10  cents). 

VOL.    XLIX,  E" 


66  Canadian  Mortgages  as  a  field  for  the  Investment      [Jan. 

Toronto  Saturday  Night.    (Toronto,  weekly,  10  cents). 
Canada.    (London,  weekly,  6d.). 
Canadian  Gazette.     (London,  weekly,  3d.). 
Books  and  Pamphlets — 
Financial — 

Canadian  Municipal  Statistics,  Jan.  1914. 

(Wood,  Gundy  Sc  Co.). 
Capital    Investments    in   Canada,    1911.       F.    W.    Field. 

(Monetary  Times). 
The  Western  Cities,  their  Borrowings  and  their  Assets,  1914. 

H.  Howard.     (Livestors"  Guardian). 
Canada's   Century,   19(»7.     R.   J.   Barrett.     (Financier  and 

Bullionist). 
Canada  and  Canadian  Banking,  9th  May,  1911.     Paper  by 
Sir  F.  Williams  Taylor.    Read  before  the  Ro^-al  Society 
of  Arts. 
Trust  and  Loan  Co.  of  Canada.     Hon.  Sidney  PeeFs  speech 

at  Annual  Meeting  21st  May,  1914. 
Statist,  16th  November,  1912.     Canadian  Loans  in  London. 
Paper    by   Sir    F.    Williams   Taylor.      Read 
before  the  Royal  Colonial  Institute. 
5th  July,  1913.     Article  on  Canada. 
3rd  Januarv,  1914.     Canada.    Article  bv  Sir  George 

Paish. 
14th  February,  1914.    Export  of  Capital.   Paper  by 
Sir  George  Paish.    Read  before  the  Manchester 
Statistical  Society. 
Economist,   27th   September,  1913.      Article  on  Canada's 
Municipal  Loans. 
24th  October,  1914.    Letter  from  their  Canadian 
Correspondent. 
General — 

Canada,  1911.     A.  G.  Bradley.    (Home  University  Library). 
Canada,  1914.     Ford  Fairford.     (People's  Books). 
Dominion  of  Canada,  1911 .   W.  L.  Griffith.   (All  Red  Series). 
Baedeker's  Guide.     Latest  edition  published  in  1907. 
"Across  Canada"   (Published  by  the   C.P.R)    and  other 
pamphlets  issued  by  the  various  Railway  Companies. 
J.I.A.  vol.    xxxii,    p.    42.      Rate    of   Interest    on    Canadian 
Mortgages.    Sir  Gerald  H,  Ryan,  F.I. A. 
„       vol.  xxxiv,  p.  517.     Life  Assurance  in  Greater  Britain. 
A.   W\  Tarn,  F.I. A. 


1915. J    of  the  Funds  of  British  Life  Assurance  Companies.       67 

J. I. A.   vol.  xlii,   p.    301.      Railways    in    British     Possessions. 
P.  L.  Newman,  B.A.,  F.I.A. 
„       vol.  xlv,  p.  505.     Insurance    Act    1910,    Dominion   of 

Canada.     T.  Bradshaw,   F.A.S.,   F.I.A. 
5        vol.  xlvi,  p.  142.     Canadian  School  Bonds.     G.  E.  May, 
F.I.A. 
Transactions  of  the  Actuarial  Society   of    Edinburgh, 

vol.  ii,  p.  317.      Tenure   of  Land  in  Canada.     A.   H. 
Turnbull,  F.I.A.,  F.F.A. 
,,       vol.  iii,  p.   231.      Life   Office  Investments.      Sir   David 
Paulin,  F.F.A. 
Insurance  Guide  and  Hand-Book.     5th  Edition, 

p.  63.     Colonial  Municipalities.     P.  C.  Crump,  F.I.A. 
,,      p.  78.     Canadian  Mortgages.     J.  R.  Hart,  F.I.A. 


TABLE  OF  CONTENTS. 

Introduction        

The  journey  across  Canada  ... 
The  size  of  the  Dominion 
Financial  Position  at  Outbreak  of  War 

Canadian  Mortgages     

Investments  of  British  Offices 
Systems  of  Land  Tenure: 

(a)  Registration  System 

(6)  "Torrens"  System 
On  Licensing  and  Registration 
Types  of  Loans  on  Landed  Property : 

(a)  Central  City  Property 

(6)  Residential  City  Property 

(c)  Farm  Lands 
Modes  of  Investment : 

(a)  By  direct  Mortgage 

(6)  Through  a  Trust  Company 
Provincial  Income  Tax 
Summary  of  the  general  investment  problem 
Difficulties  to  be  faced  : 

(a)  Legal 

(6)  Financial       


PAGE 

33 
33 
34 
35 
36 
36 

37 

38 
38 

40 
41 
41 

42 
42 
43 
44 

37-44 
39-44 


F  2 


68  Canadian  Mortgages  as  a  field  fur  the  Investment      [Jak. 


PAGE 

Canadian  Indebtedness  44 

Total  Indebtedness : 

(a)  Statistics       ...         ...         ...  45 

(6)  Far  reaching  effects   of   the    expenditure 

upon  Railways     ...         ...         ...         ...  46 

(c)  Has  Canada  overboriowed  ?  ...         ...  47 

Dominion  Debt  ...         ...         ...         ...         ...  47 

(a)  Public  Policy  defined  48 

(6)  Expenditure  on  Railways  ...         ...  48 

(c)  Effect  of  War  ...    ^     49 

Provincial  Debt : 

(a)  Revenue  and  Expenditure  ...         ...  49 

(6)  Statistics       49 

Municipal  Debt : 

(«)  Statistics       ...         ...         ...         ...         ...  50 

(b)  Tables  showing  indebtedness  of  all  Cities 

which  have  raised  loans  (1)  in  London, 

(2)  elsewhere  ...         ...         ...         ...  51-52 

(c)  Rapid  growth  of  debt         ...         ...         ...  51 

{d)  How  the  money  has  been  spent  ...  53 

(e)  How  revenue  is  raised         ...         ...         ...  53 

(/)  Extent  of  borrowing  powers  ...         ...  53 

[g)  Canadian  views  as  to  municipal  loans     ...  53 

{h)  Present  difficult  financial  position  ...  55 

{i)  Short  notes  on  some  leading  cities  . . .  55-59 

Canadian  Railways : 

(a)  Capital  liabilities     ...         ...         ...         ...  59 

(6)  Earnings — actual  and  prospective  ...  59 

(c)  The  three  trans-continental  lines  ...         ...  60 

((^)  Importance  of  the  harvest  ...         ...  61 

(e)  Ef!ect  of  opening  of  Panama  Canal  ...  61 

Industrial  Companies  ...         ...         ...         ...  62 

Real  Estate  Mortgages  62 

Summary — The  general  financial  outlook         63 

References  65 


1915.]    of  the  Funds  of  British  Life  Assurance  Companies.        69 

Abstract  of  the  Discussiox. 

Mr.  OWEN  KENTISH,  in  opening  the  discussion,  said  tliat  the 
paper  dealt  with  so  large  a  subject  that  he  had  a  very  difficult  task 
before  him  in  attempting  to  deal  in  any  adequate  way  with  the  many 
important  questions  w^hich  it  raised.  He  was  most  in  sympathy 
with  the  concluding  paragraphs,  in  which  it  was  pointed  out  that 
the  mineral  and  agricultural  development  of  the  country  was  in  its 
infancy,  that  the  spirit  of  confidence  in  the  future  was  universal, 
and  that  Canada  would  emerge  from  the  present  difficult  times 
a  healthier,  stronger  and  mora  self-reliant  nation.  He  wished  that 
this  aspect  of  the  subject  had  been  more  prominently  brought  out 
in  the  paper.  It  seemed  to  him  that  Canadian  matters  were  judged 
by  the  author  too  much  from  the  standpoint  of  an  ancient  country 
like  Great  Britain,  and  that  sufficient  allowance  had  not  been 
made  for  the  difficulties  which  must  confront  the  men  in  power, 
in  Government,  Province  and  Municipality,  in  dealing  with  the 
problems  of  a  rapidly-growing  country.  The  balance  sheet  of  a  life 
office  which  had  been  founded  within  the  last  five  years  w^ould  not 
be  looked  at  in  the  same  way  as  that  of  an  office  that  had  been  in 
existence  over  half-a-centmy,  and  the  same  allowance,  or  even 
greater  allowance,  should  be  made  in  criticising  Canada's  balance 
sheet. 

He  had  little  to  say  with  regard  to  the  first  part  of  the  paper, 
which  dealt  wnth  matters  of  fact.  It  was  a  valuable  record  of  the 
points  that  must  be  borne  in  mind  by  those  w^ho  might  at  the  present 
time,  or  in  the  future,  contemplate  mortgage  investments  in  Canada, 
and  would  no  doubt  be  referred  to  by  insurance  managers  in  the 
days  to  come,  when  people  had  money  to  invest  outside  their  own 
country.  But  the  economic  crisis  which  had  reduced  values  to  their 
proper  level  should  be  welcomed  by  everyone,  because  they  knew 
that  recent  values  were  inflated.  They  had  never  accepted,  except 
at  a  liberal  discount,  the  opinions  of  the  best  valuators  on  the  spot, 
and  that  attitude  was  now  justified.  He  wondered,  however,  if,  in 
regard  to  Canadian  investments  generally,  the  British  life  offices 
would  make  the  mistake  that  they  had  so  often  made  in  the  past, 
of  waiting  until  prices  had  risen,  and  thus  losing  their  opportunity 
of  investing  on  the  most  favourable  terms.  Personally,  he  believed 
that  the  next  few  years  would  see  exceptionally  good  opportunities 
for  investment  in  Canada. 

In  connection  with  the  part  of  the  paper  which  dealt  with  the 
question  of  Canadian  indebtedness,  there  was  one  point  on  which  he 
was  disposed  to  differ  from  the  author,  namely,  in  regard  to  the  assess- 
ment of  debt  at  so  much  per  head  of  the  population.  They  were  told 
that  the  total  debt  of  Canada  was  £90  per  head.  But  over  40  per- 
cent of  the  total  was  for  railways.  Did  the  author  contend  that 
Canada  paid  the  total  interest  on  her  railway  debt  ?  When  the  sources 
of,  say,  the  Canadian  Pacific  Railway  revenue,  were  analvsed,  it 
was  found  that  much  of  it  was  provided  by  the  European  consumers 
of  Canadian   wheat.      But  even  taking  the    figures  as    thev  stood, 
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and  omitting  the  last  itena  (industrial  and  mortgage  indebted- 
ness), for  which  the  British  figures  were  not  available,  the 
British  Isles  gave  rather  surprising  results.  The  National,  Rail- 
wav.  Countv  and  Municipal  debts  of  the  British  Isles  amounted 
to  "£2.O7O.(XJ0,O0O  and.  taking  the  population  at  48,C0O,00O,  the 
amount  per  head  was  £43  against  £58  for  Canada.  The  population 
of  the  British  Isles,  however,  included,  in  a  much  larger  proportion 
than  that  of  Canada,  persons  on  the  border  line  of  penury,  females, 
old  people  and  little  children.  Even  if  the  basis  of  comparison  were 
correct,  he  contended  that  Canada  was  just  as  able  to  bear  £58  per 
head  as  the  British  Isles  were  to  bear  £43.  Again,  taking  the 
municipalities,  it  was  not  enough  to  say  that  one  town  had  a  gross 
debt  of  £50  per  head  and  another  £25,  leaving  it  to  be  inferred  that 
the  second  was  twice  as  safe  as  the  first.  It  was  necessary  to  know 
what  proportion  of  the  population  of  each  was  actually  producing 
wealth,  wliether  the  tcwn  consisted  mainly  of  men  in  the  prime  of 
life,  or  whether  there  were  old  people  and  children  there  in  large 
nuBibers.  For  instance,  Manchester  had  a  net  debt  of  £32  per  head, 
and  Hastings  only  £8  10s..  but.  if  asked  which  stock  he  would  rather 
hold,  he  Avould  reply  a\  ithout  hesitation.  Manchester's.  A  comparison 
of  this  kind  was  of  value  only  when  two  towns  stood  on  approximately 
the  same  footing. 

There  were  two  points  on  which  he  desired  information  from  the 
author.  Reference  was  made  in  the  paper  to  the  municipal  indebted- 
ness on  Treasury  Bills,  and  he  gathered  the  author  believed  that  the 
sum  now  owing  was  largely  in  excess  of  the  amount  there  mentioned. 
He  thought,  however,  the  author  would  find  on  enquiry  that  the 
indebtedness  on  temporary  secm'ities  at  the  present  time,  excluding 
sums  raised  directly  as  the  result  of  the  War,  was  vmder  three 
millions — a  satisfactory  reduction.  And  he  was  not  quite  clear  as 
to  the  author's  comparison  of  Canadian  rating  with  rating -at  home. 
It  seemed  to  be  based  upon  a  rental  of  5  per-cent  upon  the  capital 
value  of  property,  but  he  was  certain  that  nowhere  in  Canada  could 
premises  be  rented  on  those  terms.  He  thought  the  rentals  varied 
from  7i  per-cent  to  10  per-cent  of  capital  values,  which  would 
reduce  the  rate,  which  the  author  put  at  6s.  in  the  £,  to  from  4s. 
to  3s.  in  the  £.  On  the  question  of  assessments,  it  might  not  be  out 
of  place  to  point  out  that  Vancouver  and  Edmonton  were  the  classic 
examples  quoted  by  the  advocates  of  the  single  tax.  In  those  cities 
improvements  were  not  rated  at  all,  in  order,  probably,  to  stimulate 
development.  Taking  two  adjoining  sites  of  equal  area,  the  rating 
would  be  identical,  notwithstanding  the  fact  that  the  building  on 
one  was  twice  as  valuable  as  that  on  the  other.  It  would  seem  that 
site  assessments  would  almost  certainly  tend  to  become  inflated 
in  such  circumstances,  and  possibly  the  very  high  site  values  in 
Vancouver  might  be  attributed  to  that  cause. 

He  would  like  to  say  a  few  words  on  the  question  of  extravagance, 
so  often  referred  to  in  the  paper.  The  first  reference  was  to  the 
public  buildings  at  Regina  and  Edmonton.  It  might  be  remarked 
that  tho.se  were  examples  of  Provincial  and  not  Municipal  expen- 
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diture.  and  that  the  fine  buildings  at  Regina,  which  cost  1^  million 
dollars,  were  built  entirely'  out  of  the  proceeds  of  the  sale  of  surplus 
city  lands,  not  from  loaned  capital.  Probably,  however,  the  Provinces 
were  looking  ahead.  A  Government  must  be  housed  somewhere. 
In  1898  Victoria  put  up  a  building  which  no  doubt  the  author  would 
have  called  palatial,  and  at  first  it  was  certainly  larger  than  was 
necessary.  Five  years  later  it  was  just  large  enough,  and  in  1913  it 
was  necessary  to  erect  a  further  building  of  the  same  size  as  that 
originally  erected.  With  such  an  example  before  them,  he  thought 
that  many  of  the  municipalities  were  justified  in  putting  up  larger 
buildings  than  immediate  requirements  warranted.  He  believed 
all  Canadians  were  agreed  that  from  its  position  the  City  of 
Edmonton  and  Strathcona  was  absolutely  certain  to  become  one  of 
the  most  important  cities  in  Western  Canada.  On  the  general 
question,  it  must  not  be  forgotten  that  municipal  ownership  of 
"public  utilities"  was  regarded  differently  in  Canada  and  Great 
Britain.  In  this  country  the  opinion  seemed  to  prevail  that  all 
municipalities  were  more  or  less  incompetent.  Canada,  perhaps 
from  painful  experience,  thought  that  municipal  ownership  was  for 
the  good  of  the  community,  and  it  was  the  almost  universal  practice 
for  the  water  and  electric  light  supplies  to  be  operated  by  the 
municipality.  It  was  the  custom  of  the  country,  and  had  to  be 
accepted.  Personally,  he  could  not  blame  those  in  authority  if,  in 
laying  down  plant  for  the  supply  of  water  or  the  provision  of  sewers, 
they  took  long  views  and  spent  far  more  than  the  size  of  the  town 
warranted.  It  was  a  most  costly  business  to  scrap  such  systems 
and  replace  them  by  others  when  the  town  had  outgrown  the  supply. 
The  author  referred  to  electric  trams  and  telephones  as  examples 
of  municipal  extravagance,  but  he  (the  speaker)  believed  there  were 
only  eight  tram  systems  in  the  whole  of  Canada,  and  only  two  tele- 
phones, owned  by  the  municipalities.  The  electric  light  systems 
were  almost  invariably  profitable,  and  most  of  the  tram  systems 
were  also  profitable.  The  miles  of  unremunerativc  line  at  Edmonton 
were  explained  by  the  geographical  situation  of  that  city  in 
relation  to  Strathcona,  and  the  putting  of  the  two  cities,  now  one, 
in  communication  with  each  other  was  a  public-spirited  act  of  the 
municipality  for  which  it  could  hardly  be  blamed.  The  other  tram 
system  which  was  referred  to,  at  Port  Arthur  and  Fort  William, 
connected  those  two  cities,  and  to  do  so  it  had  to  run  through  "un- 
developed land  "  ;  and  although  the  author  might  say  that  "  it. 
must  be  years  before  the  population  can  need  such  a  costly  service  " 
he  found  on  enquiry  that  the  line  was  worked  at  a  profit.  He  admitted 
that  more  had  been  spent  on  many  of  these  undertakings  than  had 
been  absolutely  necessary,  and  that  to  provide  local  emplovment 
streets  had  been  constructed  and  buildings  erected  before  they  were 
wanted.  But  when  a  country  was  filled  with  optimism  for  the  future 
it  was  most  diflicult  to  impress  the  importance  of  strict  economy 
upon  the  people,  and  if  Canada  had  been  able  to  borrow  too  readily 
and  too  cheaply  in  the  past,  he  did  not  think  those  who  were  ready 
and  anxious  to  lend  her  money  were  quite  playing  the  game  when 
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they  turned  round  and  abused  her  for  taking  advantage  of  the 
opportunities  that  were  held  out  to  her.  There  were  many  cases  on 
record  of  financiers  going  from  this  country,  cap  in  hand,  to  beg 
those  same  municipalities  to  place  loans  on  the  London  market 
through  them.  The  present  crisis  would  teach  men  on  both  sides  of 
the  Atlantic  caution,  and  principles  of  sound  economics  were  more 
likely  to  be  observed  both  there  and  here  in  the  days  to  come. 

Canada  to-day  was  in  the  position  of  a  great  business  that  needed 
capital  to  develop  it,  and  to  starve  a  growing  business  on  the  capital 
side  was  a  most  serious  thing.  There  were  certain  favourable  signs, 
however,  which  should  be  considered.  By  her  great  natural  wealth 
Canada  came  successfully  through  the  financial  crisis  of  1907  and, 
if  she  could  adequately  develop  her  resources,  she  would  come  as 
successfully  through  the  present  crisis.  The  two  years  which  followed 
the  Franco-Prussian  AVar  were  the  years  which  showed  the  greatest 
recorded  immigration  into  the  United  States.  European  peoples, 
escaping  from  the  burdens  of  militarism  and  from  the  heavy  taxation 
which  followed  that  great  war,  sought  a  home  in  the  new  world,  and 
very  probably  the  same  thing  would  happen  at  the  close  of  the  present 
war.  There  was  also  the  possibility  that  industrial  unemployment 
in  Canada  would  send  men  back  to  the  cultivation  of  the  land.  One 
immediate  efiect  of  the  war  would  almost  certainly  be  a  large  increase 
in  the  area  prepared  for  the  1915  wheat  crop,  to  help  to  fill  the  gaps 
caused  by  the  devastation  of  vast  agricultural  districts  in  Europe. 
There  were  also  gaps  caused  by  the  industrial  paralysis  of  countries 
engaged  in  the  European  war.  In  the  year  1912-13  Germany  and 
Austria  exported  to  Canada  over  £16,000,000  worth  of  goods  and  a 
proportion  of  those  goods  Canada  might  be  expected  to  make  for 
herself,  while  the  enforced  economy  resulting  from  the  war  would 
help  to  make  up  for  the  inflation  caused  by  an  undue  optimism. 
As  far  as  Canadian  investments  were  concerned,  the  author  had  done 
very  well  to  point  out  the  need  for  the  exercise  of  great  caution, 
but  that  caution  should  not  be  exercised  to  the  extent  of  turning  a 
deaf  ear  to  every  legitimate  demand  for  capital.  "With  a  wise 
discrimination  and  full  investigation  of  the  securities  offered  there 
would  be  in  the  not  distant  future  many  opportunities  for  safe  and 
remunerative  investments. 

Sir  T.  P.  WHITTAKER,  M.P.,  said  that  he  \-isited  Canada 
in  the  boom,  and  therefore  under  conditions  somewhat  different 
from  those  which  the  author  had  experienced.  At  that  time  optimism 
prevailed  everywhere.  But  there  was  bound  to  be  a  serious  re-action. 
The  present  trouble  in  Canada  was  not  the  result  of  the  War,  although 
it  had  undoubtedly  been  accentuated  by  it.  The  trouble  had  come 
before  the  War  and  was  inevitable.  It  was  quite  true  there  Avas 
such  a  thing  as  a  parochial  view,  but  the  view  of  an  old  country  was, 
in  his  judgment,  not  necessarily  parochial  nor  was  it  to  be  despised. 
It  was  the  view  of  experience.  The  people  in  this  country  had  had 
the  accumulated  experience  of  lending  money  to  ever}'  new  country 
that  had  been  developed  during  the  last  century  or  so,  and  knew 
what  had  happened  in  those  countries.  Therefore,  their  view  of  what 
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was  likely  to  happen  in  another  new  country,  although  it  was  the  view 
of  an  old  country,  was  yery  valuable  indeed.  It  was  not  a  question, 
as  the  opener  had  stated,  of  starving  a  new  country,  but  of  due 
proportion,  of  wise  lending  and  wise  expenditure  of  capital ;  expen- 
diture might  develop  too  rapidly  and  bring  about  a  financial  crisis. 
This  country  went  through  the  same  crisis  seventy  years  or  more 
ago  in  connection  with  the  development  of  its  railways,  and  an 
awful  crash  was  the  result  of  the  unwise  expenditure  that  was 
made  at  that  time.  It  was  necessary  to  assimilate  and  digest  as 
one  went  along,  and  to  spend  capital  as  it  was  possible  successfully 
to  employ  it. 

There  were  one  or  two  points  he  desired  to  mention  in  connection 
with  Canadian  mortgages.  The  first  was  that  in  new  and  rapidly- 
growing  towns  very  quick  changes  took  place  in  localities.  A  road 
might  be  a  good  residential  road  for  a  first-class  style  of  house, 
but  in  a  very  few  years  it  might  be  altogether  unsuitable  for  a  good 
residential  district,  and  the  houses  were  then  a  drug  on  the  market ; 
they  would  be  unlet  or  unused  till  they  could  be  developed  for 
business  purposes.  Those  changes  in  the  rapidly-growing  towns 
of  Canada  occurred  very  quickly  indeed,  and  required  to  be  most 
carefully  watched.  It  also  had  to  be  borne  in  mind  that  probably 
four-fifths  of  the  houses  in  Canada  were  built  of  wood  and  were  not 
intended  to  be  permanent.  Values  of  property  in  Canada  were 
ludicrouply  inflated  dm-ing  the  boom.  He  knew  of  one  property 
which  was  bought  for  840,000  ;  it  then  changed  hands  successivelvat 
860,000,  880,000,  and  8110,000,  only  six  weeks  elapsing  between  the 
purchase  at  860,000  and  the  last  sale  at  8110,000.  The  gentleman 
who  gave  him  the  particulars  and  showed  him  the  property  informed 
him  that  its  legitimate  value  was  not  more  than  840,000.  The  value 
had  been  rushed  up  ;  but  what  was  the  good  of  a  valuation  of  that 
particular  property  or  of  the  property  adjoining  it,  based  on  that 
series  of  sales  I 

One  point  had  not  been  referred  to  in  the  paper,  but  it  seemed 
to  him  the  main  cause  of  all  the  difficulty.  8o  far  as  the  prosperity 
of  Canada  arose  from  its  agricultural  industry,  its  timber  industr}', 
its  mining  and  minerals,  its  fisheries,  and  its  other  natural  resources, 
it  was  absolutely  sound  and  bound  to  grow.  But  the  boom  had  not 
arisen  from  that ;  it  was  the  result  of  the  large  expenditure  of  money 
as  capital  in  the  country  in  the  building  of  railways,  the  making 
of  roads,  the  putting  down  of  trams,  the  building  of  electric  light  and 
power  stations.  That  expenditure  naturally  necessitated  the  employ- 
ment of  a  large  number  of  men  who  wanted  houses  and  goods,  and 
therefore  a  large  number  of  houses  were  built  to  accommodate  the 
men  engaged  in  those  enterprises  ;  large  numbers  of  stores  were 
opened  to  supply  their  wants  and  that  again  increased  employment. 
But  railways,  roads,  trams,  gas  works,  and  electric  light  works 
would  not  have  always  to  be  built  at  that  rate  ;  once  they  Avere 
built  the  only  thing  that  remained  afterwards  was  the  annual 
income,  a  very  different  thing.  It  was  obvious  that,  as  soon  as  those 
great  undertakings  had  been  constructed,  there  would  be  fewer  of 
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them  built  in  the  future.  The  boom  which  was  the  result  of  the 
expenditure  of  capital  in  the  country  was  bound  to  come  to  an  end 
more  or  less,  and  it  was  necessary  to  come  back  again  to  that  portion 
of  the  prosperity  which  was  due  to  the  natural  resources  of  the 
country.  That  was  the  experience  of  all  new  countries  ;  it  had 
occurred  in  Australia,  in  New  Zealand,  and  in  Argentina.  There 
was  first  a  great  rush  of  capital ;  the  expenditure  created  prosperity, 
but  when  that  expenditure  ceased  there  was  a  slump  and  trouble 
ensued.  The  same  thing  had  occurred  in  the  United  States,  again 
and  again.  After  he  visited  Canada  he  made  a  tour  down  the  west 
coast  of  the  United  States,  with  the  object  of  going  through  a  country 
that  had  passed  through  the  same  experience  a  quarter  of  a  century 
ago  ;  and  he  found  that  the  values  of  property  in  Seattle,  Portland 
and  other  towns  on  the  Pacific  Coast  of  the  United  States  were  not 
yet  quite  back  to  the  level  of  the  boom  in  1890.  Those  towns  had 
their  boom  just  as  Canada  had  it ;  then  values  fell,  and  at  the  time 
he  visited  them  they  had  not  recovered  to  the  original  figures.  He 
tliought  Canada  would  recover  more  rapidly  ;  but,  nevertheless, 
the  difficulty  had  to  be  faced. 

The  author  had  given  a  very  useful  warning  in  his  paper  in  regard 
to  the  varying  laws  that  existed  as  to  investments  in  the  various 
Provinces  of  Canada,  and  it  was  very  necessary  that  investors 
should  acquaint  themselves  with  those  laws  before  lending  money 
on  mortgage,  otherwise  they  would  find  that  in  some  of  the  Pro- 
vinces taxation  on  the  investments  would  have  to  be  paid.  Farm 
loans  were  very  strongly  recommended  in  Canada,  but  difficulties 
occurred  in  connection  with  them  in  the  West.  The  farm  land  might 
be  twenty  or  thirty  miles  away  from  the  railway,  and  the  railway 
might  only  just  touch  a  station  where  there  were  two  or  three  shanties 
away  out  in  the  Prairie.  The  lender  had  to  rely  on  travelling 
inspectors,  who  probably  depended  for  their  commission  upon  the 
loan  "  going  through."  There  was  also  very  great  difficulty  in  collect- 
ing interest  from  the  farmers  in  Canada.  They  did  not  get  their 
own  money  very  c[uickly  for  the  wheat,  and  therefore  were  not  always 
punctual  in  payment.  It  was  those  difficulties  which  made  the  rate 
of  interest  on  farm  loans  higher  than  on  town  loans.  The  rate  of 
interest  would  not  be  higher  unless  there  were  greater  risks  and 
difficulties.  The  same  thing  applied  to  school  loans  in  outlying 
agricultural  districts,  which  were  very  much  recommended  in  Canada. 
A  point  to  be  borne  in  mind  was  the  position  the  lender  would  be 
in  if  the  necessity  arose  for  enforcing  the  security.  There  would  be 
a  power,  he  imagined,  to  do  so,  but  what  was  it  and  how  was  it- 
going  to  be  exercised  ?  If  there  was  a  defaulting  local  authority  in 
Canada,  and  the  power,  such  as  it  was,  to  recover  was  exercised, 
he  thought  it  would  do  more  than  anything  else  to  teach  a  very  useful 
lesson.  He  quite  agreed  with  the  suggestion  Mr.  John  Coles  made 
some  time  ago,  that  the  loans  ought  to  be  supervised  by  the  Govern- 
ment, and  ought  to  receive  the  sanction  at  least  of  the  Provincial 
Government,  as  loans  in  this  country  required  the  sanction  of  the 
Local  Government   Board.     One  difficultv  in  connection  with  the 
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expenditure  of  municipal  money  by  public  authorities  which  had 
been  seriously  felt  in  some  parts  of  Australia  and  in  particular  in 
New  Zealand  was  that  the  resulting  employment  of  a  large  number 
of  people  created  a  labour  vote  which  was  exercised  in  favour  of  the 
continuance  of  work  after  the  necessity  for  it  had  ceased.  In  that 
wav  the  community  might  be  driven  into  expenditure,  not  on  its 
merits,  but  on  political  grounds. 

It  also  had  to  be  borne  in  mind  that  the  land  of  Canada  was  virgin 
soil,  but  the  time  would  come  when  that  natural  advantage  would 
cease,  and  the  farmers  would  have  to  go  in  for  mixed  farming,  which 
was  a  very  different  thing.  It  might  be  that  some  day  in  some  parts 
of  the  Eastern  States  of  Canada  derelict  and  vacant  farms  would  be 
found,  as  had  happened  in  the  eastern  parts  of  the  United  States 
in  consequence  of  new  virgin  soil  becoming  available  in  the  western 
States.  So  far  as  railways  were  concerned,  the  Canadian  Pacific 
had  been  enormously  successful,  but  how  would  it  get  on  in  the 
future  in  the  face  of  the  great  competition  of  the  new  lines  that 
were  being  built  ?  The  railway  expenditure  in  Canada  had  been 
tremendous,  and  the  competition  for  traffic  would  be  very  great. 
The  author  would  probably  remember,  when  he  went  by  the  Canadian 
Pacific  to  Vancouver,  passing  for  a  great  distance  along  one  of 
the  rivers,  and  seeing  on  the  other  side  of  the  river  a  new  railway 
being  constructed  at  enormous  cost  through  a  very  difficult  country. 
That  meant  competition  and  reduction  in  rates,  and  the  two  railways 
would  have  to  live  practically  out  of  the  same  traffic  that  existed 
at  present.  Another  question  which  had  to  be  borne  in  mind  was 
that  the  natural  market  for  the  Western  States  of  Canada  was  in 
the  United  States,  and  Canada  had  been  driven  to  a  great  deal  of 
expenditure  on  its  railways  in  order  to  retain  the  traffic  from  West 
to  East,  when,  according  to  ordinary  natural  conditions,  it  ought 
to  have  gone  South.  These  conditions  might  lead  to  a  great  reduction 
in  railway  rates,  and,  if  so,  the  position  of  the  Canadian  railways 
might  be  seriouslv  affected. 

Mr.  F.  W.  HIRST  (Editor  of  the  "  Economist")  said  his  friend 
Sir  Thomas  Whittaker  had  made  some  very  sage  and  astute  obser- 
vations upon  Canada  which  had  evidently  met  with  a  good  deal  of 
approbation  from  those  present.  Although  Mr.  Kentish's  speech 
was  a  very  interesting  one,  he  was  glad  that  Sir  Thomas  had  spoken 
in  a  cautious  rather  than  in  an  optimistic  vein.  New  countries  were 
optimistic  ;  and  it  was  natural  when  things  were  ver}'  much  depressed 
that  those  feelings  of  excessive  optimism  should  disappear  and 
exaggerated  pessimism  take  their  place.  The  time  when  people 
were  apt  to  invest  in  new  countries  was  when  exaggerated  optimism 
prevailed  ;  the  time  when  no  one  would  invest  in  them,  when  prices 
were  at  the  bottom,  was  the  time  when  anybody  who  wanted  to  make 
money  should  invest.  But  one  of  the  objections  to  investing  in  Canada 
at  the  present  time  was  that,  although  it  was  possible  to  obtain  a 
very  good  rate  of  interest,  it  might  prove  very  difficult  to  withdraw 
one's  capital.  The  author  of  the  paper  had,  in  his  opinion,  done  a 
service  to  the  country  by  giving  a  fair  and  reasonable  view  of  things 
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in  Canada.  He  would  have  paid  a  very  poor  compliment  to  the 
Institute  if  he  had  tried  to  look  at  everything  through  rose-coloured 
spectacles.  For  one  thing  he  would  not  have  been  believed.  It 
was  impossible  to  make  people  believe  that  things  were  very  good 
in  Canada,  in  Argentina,  or  in  Brazil ;  and  when  Mr.  Kentish  said 
it  would  not  be  fair  to  judge  new  countries  by  old  countries  he  could 
not  help  asking  what  was  the  condition  of  the  old  countries  ?  Were 
they  so  verv  much  better  ?  Were  Turkey,  Greece  and  Portugal 
so  verv  much  better  than  some  of  the  new  countries  ?  He  was 
perfectly  certain  the  best  thing  they  could  do  for  Canada,  Australia 
and  this  country  was,  as  Lord  Morley  once  said,  to  dwell  as  far  as 
possible  in  the  Palace  of  Truth. 

He  agreed  with  Sir  Thomas  Whittaker  and  also  with  Mr.  Coles 
that  the  Canadians  needed  very  much  a  severe  system  of  Local 
Government  supervision.  The  difficulty  was  to  know  how  it  should 
be  carried  out,  Ijecause  there  was  the  Federal  Government  and  there 
were  the  Provincial  Governments.  What  was  really  wanted  was  a 
proper  Federal  system  of  local  control.  It  might  happen  that  when 
one  or  two  of  the  small  places  defaulted,  as  he  was  afraid  they  might 
do,  the  Canadian  Government  would  see  the  necessity  of  coming 
to  the  rescue  in  some  form  or  another.  When  they  did  so,  if  leading 
people  in  the  City  of  London  were  wise  they  would  advise  the 
Canadian  Government  very  strongly  to  establish  a  system  of 
supervision,  which  would  improve  Canadian  credit  in  this  country. 

The  capitalist  institutions  of  London  had  a  great  many  interests 
in  Canada,  and  they  ought  to  try  to  maintain  Canada's  credit  and 
prevent  things  from  becoming  very  bad.  The  country  should  not  be 
let  down  too  much  when  it  was  in  difficulties  ;  it  must  be  kept  fed 
at  any  rate  a  little  in  order  to  keep  existing  investments  alive.  He 
desired  to  thank  the  author  for  his  concise  and  sober  paper — a  model 
for  journalists.  He  sometimes  thought  that  the  difficulties  new 
countries  suffered  from,  especially  Canada,  were  very  largely  due 
to  the  absurdly  optimistic  articles,  puffing  articles  of  various  kinds, 
which  appeared  in  a  certain  class  of  newspaper.  He  believed  such 
articles  had  done  a  very  great  deal  of  harm,  but  he  was  afraid  the 
reasons  which  prompted  them  would  probably  last  as  long  as  human 
nature. 

Mr.  G.  H.  LAWTON  desired,  in  the  first  place,  to  express 
his  con\'iction  that  the  paper  not  only  gave  the  true  facts,  but  con- 
veyed a  correct  impression  of  the  financial  condition  of  Canada  at 
the  present  time.  Mr.  Kentish  had  mentioned  the  question  of  the 
Edmonton  trams.  It  was  a  parochial  point,  but  he  could  not  resist 
the  temptation  to  read  the  following  paragraph  which  appeared 
in  the  "  Monetary  Times  of  Canada  ",  in  the  issue  of  the  13tli  ultimo, 
which  arrived  a  few  days  ago.  It  was  headed  "  Running  Civic  Rail- 
ways ",  and  was  as  follows —"  Seldom  does  municipal  ownership 
confess  the  error  of  its  ways.  .  .  .  Commissioner  Harrison,  who  is 
in  charge  of  the  public  utilities  of  Edmonton,  and  who  is  one  of 
the  most  business-like  of  its  citizens,  has  given  some  facts  and  figures 
which  should  cause  local  authorities  in  other  cities  to  ponder.  .  .  . 
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Before  the  Edmonton  street  railway  begins  to  show  a  profit  it  must 
carry  at  least  47,000  passengers  per  day.  At  the  present  time  it  is 
carrying  on  the  average  32,000  passengers  per  day,  and  is  losing  at 
the  rate  of  500  dollars  to  800  dollars  per  day  (say,  £140  a  day,  or 
£50,000  a  year.)  After  submitting  these  figures,  Mr  Harrison  adds  : 
'  I  find  that  our  system  is  over-capitalized;  that  we  have  twice 
as  many  miles  of  track  per  thousand  of  population  as  any  city  in  the 
Dominion  of  Canada,  and  in  many  instances  four  times  as  many 
miles  ;  in  other  words,  we  have  extended  our  system  far  more 
rapidly  than  good  business  practice  would  warrant.'  One  of  the 
suggestions  he  makes  seems  to  suggest  danger — that  the  establish- 
ment of  skating  rinks  and  amusement  parks  at  the  end  of  the  line 
may  increase  the  traffic,  and  in  time  overcome  the  deficit.  Investors 
who  hold  Edmonton's  bonds  may  view  civic  skating  rinks  A\ith 
suspicion."  At  all  events,  the  reference  in  the  paper  to  the  Edmonton 
tram  system  was  certainly  not  an  over-statement  of  facts. 

Sir  Thomas  AVhittaker  had  mentioned  Canadian  School  Bonds, 
but  he  understood  him  to  refer  chiefly  to  those  in  the  West  and  in 
outlying  districts.  He  would  like  to  make  a  few  remarks  in  regard 
to  school  bonds,  especially  those  issued  in  the  City  of  Montreal, 
which  formed  a  suitable  investment  for  the  funds  of  a  life  office. 
In  Montreal  elementary  education  was  free,  as  it  was  practically 
throughout  Canada,  and  the  cost,  apart  from  large  subsidies  by  the 
Provinces,  was  met  by  tax.  There  they  had  the  interesting  problem 
occasioned  by  the  prevalence  of  two  religions.  At  the  outset  a  tax- 
payer had  to  elect  whether  he  would  contribute  to  the  Protestant 
or  Roman  Catholic  schools  ;  if  he  decided  to  remain  neutral  his  taxes 
were  apportioned  jno  rata  between  the  two.  He  had  before  him 
particulars  of  an  issue  by  the  Protestant  School  Board  Commis- 
sioners, which  took  the  usual  form  of  30-year  bonds  with  half-yearly 
interest.  The  security  consisted  of  a  first  charge  on  the  Protestant 
City  School  Taxes  which  were  stated  to  approximate  to  five  times 
the  total  amount  required  annually  for  interest  and  sinking  fund. 
On  the  bonds  themselves  was  printed  the  following  clause — "  The 
City  of  Montreal  is  bound  by  law  to  retain  in  its  hands  out  of  the 
yearly  proceeds  of  the  school  tax  in  the  city  a  sufficient  sum  to  pay 
the  interest  and  form  a  sinking  fund  for  the  repayment  of  these 
bonds  at  maturity,  and  the  bearer  of  this  bond  shall  have  the  right 
to  claim  from  the  City  of  Montreal  payment  of  capital  and  interest 
when  due."  In  effect,  therefore,  the  security  was  the  double  obliga- 
tion of  the  Protestant  Board  of  School  Commissioners  and  the  City 
of  Montreal.  There  was  also  a  special  lien  on  the  assets  of  the  School 
Commissioners,  and  in  that  way  those  school  bonds  would  appear 
to  be  a  stronger  security  than  the  bonds  of  the  City  of  Montreal 
itself.  The  issue  in  January  last  consisted  of  4J  per-cent  bonds 
offered  at  just  over  97|,  so  that  the  immediate  yield  was  about 
£4  135.,  a  rate  slightly  higher  than  that  obtained  from  the  City's 
own  bonds  at  that  time,  but  not  being  quoted  on  the  Stock  Exchange 
they  were  not,  of  course,  quite  so  marketable.  The  total  amount 
thus  issued  was  something  over  £750,000  ;    and  it  might  be  added 
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that  it  required  an  Act  of  the  Legislature  before  an  issue  of  School 
Bonds  could  be  put  on  the  market. 

Perhaps  the  section  of  the  paper  which  was  of  the  greatest  interest 
to  the  majority  of  those  present  was  that  dealing  with  municipal 
indebtedness.  The  growth  of  the  total  debt  in  recent  years  was 
illustrated  by  the  following  figures  which  he  had  extracted  from  the 
annual  review  of  the  Bond  Market  in  Canada,  published  by  the 
President  of  the  Dominion  Security  Corporation,  Mr.  Wood,  in 
January  of  each  year.  During  the  year  1911,  the  total  issue  of 
municipal  bonds  was  nearly  9i  millions  sterling,  in  1912  it  was  just 
over  91  millions  sterling,  while  in  1913  it  was  23  millions  sterling, 
considerably  more  than  double  the  amount  issued  in  either  of  the 
previous  years.  A  significant  feature,  indicating  the  trend  of  the 
market  in  1913,  was  that  the  later  offerings  of  similar  securities 
realized  substantially  lower  prices.  For  instance,  Winnipeg  4jl-  per- 
cents  were  offered  in  February,  1913,  at  100,  and  in  July  at  97  : 
Edmonton  5  per-cents  were  offered  in  April  at  101 1,  and  in  September 
at  96  ;  and  Montreal  4|  per-cents  were  offered  in  March  and  May 
at  100,  and  in  November  at  98J.  When  the  total  municipal  figures 
for  each  year  were  analysed  as  to  the  sources  from  which  the  money 
was  obtained,  a  noticeable  feature  was  the  increase  in  American 
investments.  In  1911  the  United  States  absorbed  only  5  per-cent 
of  the  total  new  issues  ;  in  1912,  8  per-cent ;  and  in  1913  over  19 
per-cent.  The  reason  was,  no  doubt,  that  the  American  investor 
interested  in  that  class  of  security  found  that  the  yield  was  greater 
from  Canadian  municipal  debentures  than  from  similar  securities 
in  his  own  country.  Possibly,  too,  the  Canadian  securities  were  much 
more  actively  pushed  in  the  States  than  hitherto.  As  Great  Britain 
had  taken  an  average  of  about  60  per-cent  of  the  total  issues,  it 
followed  that  Canada  herself  had  each  year  taken  up  a  decreasing 
percentage  of  such  bonds  ;  in  fact,  it  had  fallen  steadily  from  34i- 
per-cent  in  1911  to  28|  per-cent  in  1912,  and  to  22  per-cent  in  1913. 
That  characteristic  in  regard  to  Canada's  share,  which  showed  it- 
self so  clearly  in  the  matter  of  municipal  bonds,  persisted  through- 
out each  class  of  security — Government,  railway,  industrial — with 
the  one  exception  of  public  corporations,  ?.e.,  tramway,  light,  heat, 
power  and  telephone  companies;  and  when  the  total  of  all  the  classes 
of  new  issues  was  considered  it  was  found  that  whereas  Great  Britain 
had  provided  approximately  76  per-cent  to  7-1  per-cent  of  the  new 
money,  and  the  States'  share  had  risen  from  6J  per-cent  to  \2>l  per- 
cent, Canada's  proportion  had  fallen  from  nearly  17  per-cent  to  just 
over  12  per-cent.  He  thought,  therefore,  it  was  clearly  shown  that  m 
recent  years  Canada  had  become  more  and  more  dependent  on 
capital  raised  outside  her  own  country. 

That  Canada  had  needed  and  could  use  all  the  capital  she  could 
get  was  emphatically  brought  home  by  the  fact  that  in  a  stringent 
period  like  the  year  1913,  when  money,  owing  to  the  Balkan  War 
and  other  conditions,  was  by  no  means  easy  to  obtain,  the  total 
of  all  the  bonds  issued  reached  the  record  amount  of  £75.000,000, 
whereas  in  1912  it  was  £54,500,000  and  in  1911  £53,000,000.   Before 
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leaving  the  subject  of  new  issues,  he  would  like  to  mention  two  further 
points.  The  first  was  that  towards  the  £56,000,000  which  had  been 
raised  by  the  railway  companies  in  the  three  years  in  question, 
Canada  had  contributed  the  insignificant  sum  of  £140,000,  Great 
Britain  being  responsible  for  £50,000,000  (nearly  90  per-cent  of  the 
total)  and  the  United  States  for  the  balance.  The  second  point  was 
that  he  found  that  of  the  new  industrial  issues  in  1911  to  1913, 
inclusive,  Great  Britain  provided  £18,000,000  while  the  States  found 
less  than  £3,000,000,  and  it  would  therefore  appear  that,  although 
at  the  present  time  the  total  amount  lent  by  the  two  countries  was 
nearly  ecjual,  the  relative  position  was  undergoing  some  change. 
Great  Britain  providing  a  larger  proportion  than  was  formerly  the  case. 
Turning  to  the  last  section  of  the  paper — real  estate  mortgages — 
it  was  stated  on  page  63  :  '"  In  the  Prairie  provinces  additional 
capital  is  still  urgently  needed  for  farming  development."  Great 
as  had  been  the  industrial  development  of  the  Dominion,  he  still 
thought  that  for  many  years  to  come,  as  well  as  at  the  present 
time,  the  out-standing  and  essential  factor  in  Canada's  welfare  would 
be  her  annual  harvest.  In  the  immediate  future,  with  Russia  and 
France — two  of  the  five  countries  that  produced  the  largest  amount 
of  wheat — involved  in  war,  the  value  of  a  good  harvest  in  Canada 
next  year  was  all  important ;  whatever  quantity  of  wheat  she  could 
put  on  the  world's  markets  would  find  a  ready  sale  and  a  good  price. 
In  Canadian  papers  one  read  of  efforts,  and  successful  eftorts,  to  in- 
crease the  acreage  of  cultivation,  which  brought  him  to  his  last 
point,  i.e.,  the  question  of  farm  mortgages.  Sir  Thomas  Whittaker 
had  briefly  referred  to  them,  but  he  desired  to  present  them  in  a 
somewhat  different  aspect.  Apart  from  the  importance  attaching 
to  that  question,  due  to  present  conditions,  the  matter  was  one  well 
worth  consideration.  It  could  not  be  denied  that  there  were  great 
practical  difficulties  inherent  in  granting  mortgages  on  farms.  At 
the  present  time  almost  the  only  way  to  overcome  them  was  to 
employ  a  suitable  agency  with  a  widespread  organization — wide- 
spread because,  of  course,  it  was  advisable  not  to  have  all  such  loans 
in  one  section  of  the  country,  but  to  scatter  them  throughout  as  large 
an  area  as  possible.  If  advantage  were  taken  of  the  agency  method, 
the  procedure  was  roughly  as  follows — The  farmer  filled  up  a  form 
of  application  stating  how  much  he  wanted  and  what  he  wanted  it 
for.  The  agency  instructed  its  local  inspector,  who  should  be  a  salaried 
official  with  no  axe  of  his  own  to  grind,  to  call  on  the  man  and  see 
if  he  was  at  the  time,  or  was  likely  to  become,  a  successful  farmer, 
for,  of  course,  it  was  no  good  advancing  money  for  farming  to  a  man 
who  had  no  aptitude  in  that  direction.  The  inspector  also  valued 
the  property,  and,  if  his  headquarters  approved,  a  sum  not  exceeding 
50  per-cent  of  such  valuation  was  then  agreed  upon  as  a  maximum 
advance,  but  that  sum  was  by  no  means  always  lent  out  of  hand. 
In  many  cases  instalments  were  advanced  as  and  when  specific 
work,  such  as  breaking  a  certain  portion  of  the  land,  was  done.  In 
that  way  the  security  grew  with  the  amount  of  the  loan.  The  advance 
was  repayable  at  the  end  of  a  term  of  years,  usually  five,  and  repay- 
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ment  by  instalments,  though  not  usually  obligatory,  was  permitted. 
The  object  of  not  insisting  on  periodical  repayments  of  capital  was 
to  enable  the  farmer  to  tide  over  bad  harvest  years,  when  he  could 
often  contrive  to  pay  the  interest  though  not  an  instalment  of  the 
capital.  He  considered  the  chief  drawback  to  that  class  of  mortgage 
was  that  implicit  confidence  had  to  be  placed  in  the  agency  employed, 
any  adequate  control  from  this  side  being  out  of  the  question.  He 
would  not  repeat  the  advantages  and  disadvantages  mentioned  in 
the  paper,  and  had  only  ventured  to  enlarge  upon  farm  mortgages 
because,  if  what  he  might  call  the  moral  side  of  the  investment 
problem  appealed  to  the  members,  and  if  they  felt  it  any  part  of 
their  duty  to  help  in  the  development  of  the  Colonies  by  providing 
money  for  their  securities,  then  he  thought  that  farm  mortgages 
seemed  to  offer  the  most  direct  means  of  advancing  the  prosperity 
of  the  Dominion  of  Canada. 

Mr.  S.  G.  WARNER  said  that  two  Canadian  investment  experi- 
ences had  come  under  his  observation.  The  first  was  an  experience 
of  nearly  20  years'  lending  operations  in  the  district  known  as  "  The 
New  Northwest",  and  comprising  the  provinces  of  Manitoba, 
Saskatchewan  and  Alberta.  The  amount  of  capital  involved  had  been 
substantial,  and  there  had  not  been  any  loss.  He  agreed  with  the 
author  of  the  paper  that  the  essential  thing  for  a  projDosed  lender 
on  such  security  to  do  was  to  find  a  first-class  representative.  An 
English  company,  far  distant  from  its  investment  field,  might  arrange 
for  brief  periodic  visits  thereto,  but  these  alone  would  not  secure 
the  chief  end  in  view — the  safety  of  its  capital.  It  was  possible, 
however,  in  Canada,  "new  country"  though  it  might  be,  to  find 
men  of  experience  and  influence  to  whom  they  could  delegate  the 
supervision  of  the  business  with  every  confidence  that  it  would  be 
safely  and  profitably  conducted.  The  loans,  as  a  rule,  were  for 
comparatively  small  amounts,  and  (as  Mr.  Lawton  had  said)  for  terms 
of  years.  Often  the  difficulty  was  to  keep  them  as  long  as  was  desired, 
for  the  borrowers  were  able  and  \^  illing  to  repay  them,  in  whole 
or  in  part,  sooner  than  the  contract  provided.  It  was  perfectly 
possible  under  such  auspices  as  he  had  described  to  get  strictly 
conservative  valuations,  and  lending  with  an  ample  margin  on  the 
figures  so  given  would  involve  little  if  any  risk. 

Sir  Thomas  Whittaker  had  referred  to  the  importance  of  the 
proximity  of  mortgaged  property  to  good  transport  facilities,  but  to 
that  and  all  kindred  points  an  efficient  representative  on  the  spot 
was  fuUv  alive.  One  rather  interesting  point  was  the  difference 
between  wheat  farming  and  mixed  farming.  Of  the  two  probably 
the  mixed  farm  presented  rather  the  more  desirable  security,  because 
there  was  stock  as  well  as  grain,  and  if  one  were  less  successful  in 
any  year  the  other  might  counterbalance  the  deficiency.  Over 
large  parts  of  the  area,  however,  mixed  farming  did  not  exist  and 
a  lender  must  be  content  with  the  pure  wheat  land.  That,  however, 
was  excellent.  It  had  been  described  as  virgin  soil,  and  doubtless 
there  must  be  possibilities  of  exhaustion  in  the  future  ;  but  that 
future,  so  far  as  one  could  now  judge,  was  indefinitely  remote.    The 
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paper  referred  to  the  process  of  "  carrying  the  farmer."  In  a 
bad  year  it  was  unquestionably  necessary  to  allow  interest  to 
remain  unpaid — but  the  position  would  not  fail  to  right  itself  in 
time. 

The  other  experience  was  in  British  Columbia,  and  was  of  rather 
longer  duration  than  that  just  mentioned.  It  began  in  a  pei'iod  of 
prosperity,  and  had  to  pass  through  one  of  adversity.  The  loans 
in  this  case  were  not  on  agricultural  but  on  urban  properties.  It 
became  necessary  in  some  cases  to  enter  into  possession,  but  values 
vindicated  themselves  as  years  went  by  and  the  history  of  the 
operations,  viewed  as  a  whole,  was  one  of  success. 

It  seemed  natural,  at  first,  to  think  that  a  time  of  depression  was 
a  time  when  investment  should  be  avoided,  but  further  reflection 
might  suggest  a  different  view.  The  essential  question  was,  whether 
the  security  was  inherently  sound.  Had  Canada  resources, 
agricultural  and  mineral,  which  in  all  human  probability  must  make 
for  ultimate  greatness  ?  If  so,  then  surely,  in  accordance  with  the 
old  maxim  that  it  is  a  wise  man  who  can  buy  on  a  falling  market, 
it  would  be  better  to  invest  when  values  were  depressed  than  when 
they  were  inflated.  The  investor  must,  however,  place  his  capital 
in  the  right  class  of  security,  having  regard  to  the  true  direction  of 
the  country's  progress,  and  that  suggested  some  interesting  reflec- 
tions, in  the  light  of  what  had  been  said  about  the  Canadian  farm 
lands.  Half-a-centurv  ago  in  England,  farm  land  was  looked  on  as  a 
gilt-edged  investment.  Our  forefathers  said  there  was  "  nothing 
like  land."  Then  followed  a  time  of  adversity  for  farmers  and  land- 
owners, and  English  investment  sought  other  channels.  But  beneath 
the  old  idea  lay  a  profound  truth.  It  was  obscured  here  by  two  main 
causes  ;  our  feudal  system  of  land  tenure  and  the  competition  of 
foreign  wheat.  But  now  we  went  to  the  new  region  whence  the 
competition  came,  and  where  the  other  adverse  influence  was  absent, 
and  lent  our  money  there.  In  an  historic  phrase,  we  called  in  the  new 
world  to  redress  the  balance  of  the  old. 

The  most  obvious  advantage  in  Canadian  investment  was  of 
course  the  higher  rate  of  interest  it  brought — and  so  far  as  economic 
conditions  could  be  foreseen  that  advantage  was  likely  to  continue 
for  a  long  time  to  come.  He  was  not  sure,  however,  that  it  was  a 
permanent  or  the  most  profound  advantage.  If  and  when  economic 
development  reached  a  stage  at  which  over  the  whole  civilized  world 
the  rate  of  interest  was  practically  equalized,  life  assurance  com- 
panies would  still  have  no  reason  to  regret  that  prudentlv  and 
judiciously  they  had  extended  their  investment  operations  far  and 
wide  ;  for  by  that  means  they  would  have  broadened  the  base  of 
their  finance,  so  strengthening  its  fabric  ;  minimized  the  risk  of  loss 
from  local  and  temporary  fluctuations  ;  and  applied  eft'ectively  to 
their  investments  the  great  principle  of  average  on  which  their  whole 
business  was  founded. 

Mr.  GEOFFREY  MARKS,  in  closing  the  discussion,  congratulated 
the  author  on  a  very  useful  paper,  the  value  of  which  was  much 
enhanced  by  the  index  and  the  list  of  references  appended  to  it. 
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He  thought  that  they  ought,  as  investors,  and  some  of  theaii  as 
representing  very  large  investing  bodies — to  take  a  long  view  of 
the  securities  which  w^ere  open  to  them  in  Canada,  and  in  doing 
so,  to  disregard  to  some  extent  the  position  in  which  Canada 
now  found  itself.  It  would  be  blinking  the  truth  to  say  that  the 
present  position  was  anything  but  bad — very  bad, — but  he  had 
faith  in  the  ultimate  destiny  of  Canada.  He  believed  that  the  present 
position  was  a  phase  of  its  development  which  would  pass  away. 
Skill  in  the  management  of  investments  depended  entirely  on  the 
power  to  distinguish  between  what  was  permanent  and  what  was 
temporary,  or  to  disentangle  what  was  essential  from  what  was 
unimportant.  Canada  was  only  following  the  destiny  of  all  young 
countries.  Extravagance  to  them  seemed  necessary  and  natural. 
Any  country  which  was  rich  in  undeveloped  resources  went  through 
the  same  course.  In  Canada  when  land  was  cheap  farms  were  paid 
for  out  of  their  own  profits  in  a  few  years  ;  the  railways  which  then 
existed  were  choked  with  traffic  ;  industries  flourished  ;  trade  im- 
proved ;  large  fortunes  were  quickly  and  easily  made,  either  in 
legitimate  trade  or  in  speculation,  the  cost  of  living  was  high,  but 
it  was  easily  met,  and  the  people  in  their  private  lives  became 
accustomed  to  a  scale  of  living  which  seemed  equally  necessary  and 
natural  when  they  applied  it  in  public  affairs  and  in  business. 

Young  countries  were  mostly  protective  ;  the  large  credits  which 
they  were  enabled  by  borrowing  to  set  up  abroad  were  represented 
by  large  imports  ;  their  national  revenues,  and  therefore  their 
prosperity,  seemed  to  be  increasing  quickly,  until  a  time  arrived, 
as  it  haci  done  with  Canada,  when  universal  financial  stringency, 
accentuated  by  the  present  terrible  war,  put  an  end  to  borrowing 
and  brought  about  a  sudden  collapse.  Sir  Thomas  Whittaker  and  Mr. 
Hirst  had  pointed  out  that  that  had  been  markedly  the  history  of 
the  Umted  States  ;  it  was  the  present  history  of  Brazil ;  it  had 
been  that  of  Argentina,  and  it  w'as  also  the  present  situation  in 
regard  to  Canada.  Those  crises  came  at  intervals.  They  were  the 
result  of  the  unecpial  development  of  the  country's  natural  resources 
and  of  its  power  to  exploit  them.  If  the  tw^o  movements  could  keep 
pace  these  crises  would  not  happen.  But  that  could  not  be,  and  he 
submitted  that  in  the  nature  of  things  crises  such  as  that  through  which 
Canada  was  now  passing  were  unavoidable.  They  did  not  permanently 
impair  the  country's  possibilities,  and  they  might  afford,  as  one  of 
the  speakers  had  suggested,  a  very  useful  and  advantageous  lesson 
to  those  who  were  responsible  for  its  management.  What  had  to 
be  considered  was,  what  real  foundation  the  country  had  for  what 
might  appear  to  some  people  to  be  extravagance.  He  took  it  that 
the  essentials  to  prosperity  in  any  country  were,  first,  that  it 
should  be  rich  in  natural  resources  ;  secondly,  that  it  should  have  a 
sound  svstem  of  banking  and  currency  ;  thirdly,  that  its  facilities 
for  transportation  should  be  adequate  ;  and,  fourthly,  that  it  should 
have  a  proper  labour  supply.  As  briefly  as  possible,  he  would  mention 
a  few  reasons  why  he  thought  Canada  possessed  all  those  essentials. 
He  did  not  think  anybody  who  had  visited  both  Canada  and  the 
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States  would  deny  that  Canada  had  at  least  all  the  possibilities 
that  the  United  States  possessed.  The  agricultural  produce  of  the 
United  States,  excluding  cotton,  was  of  the  annual  value  of  some 
£1,800,000,000.  Canada  had  developed  only  about  10  per-cent  of 
its  present  available  wheat  area,  and  the  annual  value  of  Canada's 
agricultural  products  was  about  £180,000,000,  just  one-tenth  that  of 
the  United  States.  It  seemed  to  him  very  significant  that  the  period 
of  development  at  which  Canada  appeared  to  have  arrived  had 
enabled  it  to  attain  to  a  position  where,  if  its  resources  were  compared 
with  its  liabilities,  there  was  not  a  great  deal  of  difference  between 
Canada  and  the  United  States.  He  certainly  thought  that  Canada 
was  far  more  developed  in  every  respect  than  the  States  were  at  a 
corresponding  period  of  their  expansion . 

As  regards  banking  and  currency  the  Canadian  system  was  better, 
even  at  the  present  time,  than  that  of  the  United  States,  although 
it  was  not  equal  to  that  of  this  country.  The  number  of  banks  in 
Canada  was  under  thirty  ;  they  worked  in  the  closest  co-operation, 
and  were  guided  by  men,  both  as  directors  and  executive  officers, 
who  were  not  only  informed  as  to  all  the  forms  of  finance  but 
also  interested  personally  in  every  kind  of  industry,  commerce, 
and  manufacture  and  in  the  great  transportation  systems.  They 
were  therefore  in  a  position  to  keep  their  hand  on  the  pulse  which 
beat  in  every  artery  throughout  the  country,  and  that,  combined 
with  their  general  level-headedness,  due  to  the  fact  that  most  of  them 
were  either  Scottish  or  of  Scottish  extraction,  seemed  to  him  to 
afford  a  very  fine  safeguard  for  the  future  of  the  country. 

The  question  of  transportation  had  been  adequately  dealt  with. 
It  always  presented  in  a  new  country  great  difficulties.  It  was 
impossible  to  avoid  over-development  of  railways  if  the  country- 
was  to  be  properly  developed.  There  must  be  stages  when  railways 
had  to  run  through  long  miles  of  country  which  produced  nothing 
at  all  into  districts  that  at  times  produced  too  much,  or  at  any  rate 
more  than  the  railways  could  handle.  But  that  was  a  situation 
which  in  time  remedied  itself,  and  to  his  thinking  it  was  far  better 
that  the  railways  should  be  developed  and  built  in  advance  of  the 
natural  resources  of  the  country  than  that  the  natural  resources 
should  have  to  wait  for  the  railways. 

In  regard  to  labour,  he  thought  again  Canada  compared  favour- 
ably with  the  United  States.  The  annual  immigration  into  the  United 
States  was  about  1  per-cent  of  the  total  population,  and  from  his  own 
observation  and  from  conversations  he  had  in  Washington  with 
members  of  the  staff  of  the  American  Government  Department, 
he  had  come  to  the  conclusion  that  the  immigration  question  w^as  one 
of  very  great  difficulty  to  the  United  States  ;  indeed,  he  thought 
he  might  go  so  far  as  to  say  that,  except  that  it  supplied  a  large 
amount  of  unskilled  labour,  immigration  at  the  present  time  was 
by  no  means  an  advantage  to  the  United  States.  On  the  other  hand, 
Canada  obtained  about  .5  per-cent  of  its  population  as  annual 
immigrants  ;  about  75  per-cent  of  them  were  English-speaking, 
and  the  rest  were  Scandinavians  and  Germans  of  a  very  substantial 
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and  satisfactory  kind.  A  Canadian  had  told  him  in  this  connection 
that  the  war  was  unfavourable  to  the  development  of  Canada, 
inasmuch  as  the  German  immigrants  into  Canada  were  of  a  character 
which  was  of  the  highest  value  to  the  country,  and  that  he  viewed 
with  some  apprehension   the   stoppage   of  that   source   of  supply. 

He  would  close  by  saying  that  he  agreed  with  the  optimistic  view 
of  Canada's  future.  He  believed  in  being  an  optimist.  Nothing  had 
ever  been  done  in  this  world  except  by  optimists.  The  only  danger 
of  optimism  was  when  it  became  exaggerated,  and  he  thought  it 
might  be  taken  for  granted,  as  the  tone  of  the  debate  showed,  that 
that  was  not  a  danger  which  was  likely  to  affect  this  country  in  its 
relations  with  Canada. 

The  PRESIDENT  having  proposed  a  cordial  vote  of  thanks, 
which  was  carried  with  acclamation^  Mr.  A.  D.  BESANT,  in  reply, 
said  that  in  view  of  the  lateness  of  the  hour,  he  would  not 
attempt  to  go  in  detail  into  the  many  points  that  had  been  raised. 
With  regard  to  Municipal  Taxation,  Mr.  Kentish  had  questioned 
the  accuracy  of  the  English  equivalent  given  in  the  paper  of  the 
Montreal  Corporation  and  Education  Tax.  He  had  arrived  at  his 
figures  by  exactly  the  opposite  course  to  that  suggested  by 
Mr.  Kentish.  On  a  5  per-cent  basis  an  English  rate  of  6.s-.  in  the  £ 
would  be  equivalent  to  a  rate  on  a  capital  assessment  of  3-6f/.  in 
the  £,  i.e.,  Vo  per-cent,  which  was  the  exact  scale  of  taxation  in 
force  at  Montreal.  In  connection  with  the  total  municipal  indebted- 
ness of  Canada  the  paper  suggested  that  the  outstanding  Treasury 
Bills  might  to-day  reach  a  considerable  amount,  though  there  were 
no  means  of  ascertaining  the  figure.  That,  however,  had  kindly 
been  furnished  by  Mr.  G.  A.  Cassels — the  London  Manager  of  the 
Bank  of  Montreal — ^who  stated  that  the  total  amount  of  outstanding 
Municipal  Treasury  Bills  at  the  present  time  was  only  £1,668,000. 
The  figure  compared  verv  favourablv  with  the  £5,000,000  existing 
in  1912. 

With  regard  to  the  question  of  general  expenditure,  it  seemed 
to  him  the  point  that  had  to  be  decided  was  exactly  where  the  line 
should  be  drawn.  Some,  among  whom  he  would  include  Mr.  Kentish, 
were  a  little  more  optimistic  than  others,  and  some,  among  whom 
he  should  be  inclined  to  include  himself,  were  a  little  less  optimistic. 
It  was  all  a  question  of  degree.  As  stated  in  the  paper,  the  great 
bulk  of  the  expenditure  had  been  wise  and  legitimate,  but  he  still 
thought  cases  had  occurred  in  which  there  had  been  extravagance, 
and  in  some  cases  marked  extravagance.  He  instanced  as  one  of 
those  features  the  wonderful  Parliamentary  buildings  which  had 
been  put  up  at  Regina,  which  from  the  English  point  of  view  was 
quite  a  small  town  of  40,000  people.  Although,  as  a  matter  of  fact, 
that  building  had  been  paid  for  out  of  the  sale  of  surplus  lands, 
he  still  thought  that  the  money  provided  in  that  way  might  have 
been  used  for  a  better  object,  and  that  it  was  an  instance  of 
extravagance.  It  was  necessary,  of  course,  to  take  long  \'iews,  but 
he  did  not  think  it  wise  to  take  too  long  \'iews.  If  unduly  long  views 
were  taken  they  led  to  undue  competition,  as  for  instance,  in  the 
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case  Sir  Thomas  Whittaker  had  mentioned  where  two  railway 
lines  ran  for  many  miles  close  to  one  another.  Another  instance  of 
that  was  the  existence,  between  Fort  William  and  Winnipeg,  of  three 
great  lines  which  entered  into  competition  with  one  another  for 
taking  down  the  wheat.  There  was  certainly  no  need  for  those 
different  tracks  at  the  present  time. 

As  to  the  present  condition  of  Canada  as  a  field  for  investment, 
he  cordially  agreed  with  Mr.  Warner  that  times  like  the  present 
afforded  an  excellent  opportunity  for  investing  on  the  most  favour- 
able terms.  In  conclusion  he  desired  to  repeat  that  the  set-back 
in  Canada  was  purely  temporary.  Nothing  could  affect  the  two 
great  natural  resources  of  the  Dominion,  her  annual  harvest  and 
enormous  mineral  wealth.  Development  in  the  future  was  certain, 
and  with  that  development  prosperity  must  lie  ahead. 

[Mr.  J.  E.  Hart  sends  us  the  following  notes  on  some  legal 
points  arising  on  Mr.  Besant's  Pa^Der — Eds.,  J.I.A^ 

The  main  part  of  the  procedure  in  carrying  out  a  mortgage  is, 
of  course,  directed  to  protecting  the  lender  in  those  cases — few  in 
number — where  the  personal  covenant  has  failed.  So  long  as  principal 
and  interest  are  met  by  the  borrower,  the  mortgaged  property  is 
not  resorted  to,  nor  are  many  of  the  provisions  in  the  deed  put  into 
force.  It  is,  however,  of  great  importance  to  an  intending  lender 
to  consider  not  only  the  procedure  in  carrying  out  the  mortgage, 
but  his  position  in  case  of  default,  and  his  rights  and  remedies  under 
the  deed.  The  author  does  not  appear  to  have  dealt  with  this  aspect 
of  the  subject  of  mortgages.  This  is  easily  to  be  understood,  as 
limitations  must  necessarily  be  placed  on  the  various  sections  of  a 
paper  of  such  a  vast  scope  as  that  in  question.  It  should,  however, 
I  think,  be  mentioned,  that  in  the  province  of  Quebec,  where  French 
law  prevails,  the  lender  does  not  get  a  mortgage,  as  we  understand 
a  mortgage  in  England.  He  gets  only  a  charge,  or  what  is  known  as 
a  "  hypotheque."  This  does  not  carry  with  it  such  full  rights  as  a 
mortgagee  in  this  country  possesses.  There  is,  for  example,  no  power 
to  foreclose,  and  the  property  not  being  vested  in  the  lender,  but 
remaining  in  the  borrower,  the  former  has  probably  no  power  of 
leasing,  and  has  restrictions  on  other  rights  possessed  by  a  mort- 
gagee over  here. 

Passing  on  to  the  Torrens  system  which  is  in  force  in  the  west, 
I  think  that  the  statement  that  the  whole  procedure  is  exactly  that 
employed  in  England  for  Stock  Exchange  securities  needs  some 
qualification.  The  Torrens  system  possesses  undoubted  advantages, 
inasmuch  as  title  prior  to  the  dealing  in  question  is  dispensed  with. 
It  provides  that  a  mortgage  does  not  operate  as  a  conveyance  of  the 
legal  estate,  but  merely  as  a  charge,  and  that  on  satisfaction  of  the 
mortgage  a  formal  receipt  only  is  necessary.  But,  although  trans- 
actions are  probably  carried  out  in  this  way,  it  is  considered  necessary 
by  the  legal  advisers  of  some  mortgagees  that  for  the  protection  of 
their  clients  the  latter  should  have  a  mortgage  by  a  deed  in  the  form 
employed  in  England  under  our  old  conveyancing  system.   The  legal 
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estate  is  conveyed  by  .such  deed  from  the  borrower  to  the  lender, 
and  the  latter  apparently  possesses  all  the  rights  enjoyed  by  a  mort- 
gagee here,  subject  to  this  point,  which  must  be  borne  in  mind.  The 
borrower  remains  the  registered  owner,  and  it  has  yet  to  be  seen, 
when  a  good  deal  more  experience  of  the  exercise  of  mortgage 
powers  is  available,  whether  any  complications  will  arise  from  the 
two  titles,  the  title  on  the  register  and  that  off  the  register.  This 
procedure  for  mortgaging  land,  is,  of  course,  quite  different  fron.  that 
adopted  in  a  mortgage  of  stocks  and  shares.  In  the  case  of  the  latter, 
the  register  would  have  no  concern  with  the  relationship  of  mort- 
gagor and  mortgagee. 

There  are  a  few  other  points  arising  out  of  the  author's  interest- 
ing notes.  In  the  case  of  the  legal  system  in  Quebec  it  would  be  well, 
I  think,  to  make  it  clear  that  the  registration  there  is  registration 
of  deed  only  and  not  registration  of  title  as  under  the  Torrens  system  ; 
and  in  the  paragraph  describing  the  procedure  in  Quebec,  it  might, 
I  think,  be  mentioned  that  the  lender  has  the  protection  of  such 
deed  registry,  although  it  does  not  dispense  with  prior  investigation 
of  title. 

In  dealing  with  Canadian  land  tenure  generally,  the  author  has 
divided  the  systems  into  two  main  systems,  that  in  Quebec  and  that 
in  the  west.  I  think,  lio\\ever,  it  should  be  mentioned  that  there 
are  really  three  systems,  namely,  the  two  mentioned  by  the  author, 
and  in  addition  the  ordinary  English  law  which  prevails  in  the 
pro\ance  of  Ontario,  and  into  which  has  apparently  been  adopted 
a  deed  registry  in  some  parts  and  a  voluntary  title  registry  in  other 
parts. 

A  small  point  of  detail  as  regards  the  Torrens  system  should, 
I  think,  be  mentioned.  The  land  certificate  is  not  deposited  with 
the  lender^  as  mentioned  by  the  author,  but  is  held  by  the  registrar 
while  the  mortgage  is  in  force.  There  have  been  a  good  many 
difficulties  in  this  country  under  our  Registration  of  Title  system 
arising  on  the  custody  of  the  certificate,  and  the  provision  in  Canada 
for  its  retention  by  the  Registrar  would  appear  in  all  the  circimi- 
stances  to  be  the  most  satisfactory. 

It  is  very  difficiilt  over  here  to  obtain  full  information  as  to  the 
exact  legal  position  of  a  mortgagee  under  the  various  systems,  but  I 
think  the  above  notes  may  be  useful  as  supplementing  to  some 
extent  the  valuable  information  given  by  the  author. 

[AYe  add  the  following  extract  from  a  communication  Ave 
have  received  from  ^Ir.  A.  McDougald — Eds.,  J.I.A.^ 

The  author  specifies  as  the  essential  points  to  be  borne  in  mind 
in  undertaking  mortgage  business  in  Canada  : — 

1.  The  danger  of  inflated  valuations,  especially  in  the  Western 
cities  ;    and 

2.  The  need  of  adequate  local  supervision. 

I  would  suggest  that  the  need  of  adequate  supervision  is  always 
the  most  important  point,  but  supervision  would  require  to  be  more 
than  local.    It  would  have  to  be  co-extensive  with  the  location  of 
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the  securities.  Later  in  the  paper  the  author  refers  to  farm  lands 
as  likely  to  prove  a  sound  investment  for  British  capital.  If  he  means 
insurance  capital  I  should  be  disposed  to  agree,  conditionally  on 
the  setting  up  of  a  regular  system  of  short  date  inspection  and  audit 
of  the  manner  in  which  the  mortgagors  farm  their  lands  and  of  the 
use  to  which  they  put  the  borrowed  monies.  Here  the  character 
and  status  of  the  borrower  are  of  prime  importance.  The  additional 
cost  of  this  machinery  to  safeguard  the  capital  would  in  respect  to 
a  given  volume  be  more  than  met  out  of  the  superior  interest  yield. 

The  author  speaks  of  Canadian  mortgages.  In  the  Province  of 
Quebec,  however,  the  lender  is  not  a  mortgagee  but  is  the  holder 
of  a  hypotheque  or  lien.  Two  features  of  a  hypotheque  are  that  (a) 
the  legal  estate  in  the  immoveables  does  not  pass,  but  only  a  real 
right  thereupon  is  held  by  the  lender  ;  and  (6)  a  definite  maximum 
sum.  or  sums,  named  in  the  deed  limits  the  amount  recoverable 
thereunder  bv  the  creditor.  It  is  interesting  in  passing  to  note  that 
this  form  of  security  is  said  to  be  an  evolution  of  the  Roman  law 
much  modified  under  the  old  French  law  and  ultimately  embodied 
in  the  Quebec  Code  of  1774,  with  subsequent  amendments. 

There  are  various  kinds  of  hypotheques,  the  borrower  and  lender 
kind  being  that  known  as  a  conventional  hypotheque.  In  the  manage- 
ment of  these  loans  it  is  important  to  keep  down  accumulations 
of  arrears,  for  the  reason  that,  after  a  specified  time-limit,  interest 
arrears  cannot  legally  be  recovered.  In  the  event  of  default  the 
sheriff  is  moved  to  bring  the  property  to  sale,  and  in  the  mean- 
time the  borrower  remains  in  possession  of  the  rents.  Out  of  the 
proceeds  of  sale  the  creditors  are  paid  according  to  the  legal 
priorities.  The  position  of  the  hypothecary  in  the  queue  of  creditors 
is  not  without  interest.  The  law  gives  prior  claim  to  some  ten  other 
classes  of  creditor,  including  conditionally  those  for  the  expenses 
of  the  last  illness  of  the  borrower  and  the  cost  of  his  funeral.  These 
and  others  are  generally  of  no  practical  moment,  but  possible  claims 
by  the  Eoman  Catholic  Church  and  by  the  builders  of  the  structure 
on  the  land,  as  also  by  the  vendor  from  whom  the  borrower  pur- 
chased, are  matters  which  require  to  be  most  carefully  guarded 
against.  These  considerations  are  closely  allied  to  the  question 
"  Who  can  hypothecate  "  ?  For  the  purpose  of  this  discussion  the 
answer  is  "  An  adult  solvent  male  of  the  Protestant  persuasion, 
who  holds  his  property  free  from  actual  or  potential  claims  by  the 
Roman  Catholic  Church."  The  land  tenure  met  with  in  Quebec 
Province  is  that  known  as  "  franc  aleuroturier  "  or  free  and  common 
soccage — say  freehold.  In  that  portion  of  the  Province  which  was 
settled  by  the  English  there  is  no  necessary  appearance  before  a 
notary  in  executing  the  loan  deed,  though  in  the  French  settled 
parts  the  intervention  of  the  notary  is  a  legal  requirement.  The 
whole  system  of  conventional  hypotheques,  though  it  may  sound 
strange  to  unaccustomed  ears,  is  in  practice  quite  simple.  All 
documents  are  complete  and  so  readily  available  for  reference  that 
a  title  can  often  be  investigated  and  the  loan  put  through  in  a  few 
hours. 
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Turning  to  another  phase  of  tlie  subject  in  the  Province  of  Quebec, 
it  is  to  be  noted  that  from  the  point  of  view  of  security,  and  extreme 
punctuality  of  payment,  the  Roman  Catholic  Church  offers  the  most 
desirable  "mortgage"  securities  in  Canada.  The  credit  of  that 
Church  being  so  high  she  borrows  at  an  average  rate  under  4  per-cent 
in  normal  times.  This  low  rate  offers  no  attraction  to  the  Canadian 
insurance  companies,  and  but  small  inducement  to  the  few  British 
companies  lending  in  Canada.  Loans  are  sometimes  granted  out  of 
British  insurance  monies  to  Roman  Catholic  bishops  in  corporate 
capacity  or  to  a  "  fabrique."  The  latter  is  a  legally  recognized 
corporation  governing  the  church  parish  and  administering  its 
property,  which  usually  comprises  the  schools,  presbytery,  church 
and  cemetery,  all,  or  nearly  all  of  which,  it  has  power  to  hypothecate. 

These  hypotheques  are  held  in  high  regard  by  Protestant  and 
Catholic  funds  alike.  No  instance  of  the  default  of  a  fabrique  is  on 
record,  nor  have  I  ever  heard  of  borrowers  finding  it  necessary  to 
exercise  their  constitutional  powers  of  commandeering  the  private 
lands  of  the  Roman  Catholic  holders  within  the  parish  for  the 
service  or  support  of  the  loan.  It  is  generally  expected  that  short 
of  the  moral  and  legal  conversion  of  the  province  from  Roman 
Catholicism,  these  ecclesiastical  securities  will  retain  the  high  degree 
of  favour  they  have  so  long  enjoyed. 

I  pass  now  to  the  author's  remarks  on  licensing  and  registration. 
It  is  interesting  to  observe  that  a  recent  decision  of  the  Privy  Council 
in  re  John  Deere  Plow  Co.  and  British  Columbia  Province  regarding 
companies  incorporated  under  a  Dominion  charter  cuts  out  the  fees 
referred  to  by  the  author.  As  bearing  on  this  point  it  is  well  to 
remember  that  a  revision  of  the  Dominion  Companies'  Law  has  for 
some  time  been  on  the  tapis,  and  cannot  under  normal  conditions 
be  much  longer  delayed.  Again,  the  procedure  which  an  office  would 
adopt  in  starting  loan  operations  in  the  Dominion  would  be 
influenced  by  its  estimate  of  the  issues  in  the  pending  suit  between 
the  Provincial  and  the  Federal  Governments.  Lastly,  it  is  to  be 
observed  that  the  Canadian  Life  Offices'  Association  has  recently 
decided  upon  steps  to  test  the  constitutionality  of  powers  claimed, 
and  hitherto  somewhat  vigorously  exercised,  by  the  Provinces  in 
their  taxation  of  federally  licensed  as  well  as  federally  incorporated 
companies. 

Whilst  advocating  the  investment  of  pooled  funds  through  the 
medium  of  companies  federally  incorporated  (a  Charter  for  which 
would  be  comparatively  inexpensive)  I  incline  to  the  view  that  in  the 
case  of  an  individual  British  Life  company  much  can  be  said  for  the 
acquisition  of  lending  facilities  under  cover  of  a  federal  licence  to 
transact  business  in  terms  of  the  Dominion  Insurance  Act. 

On  the  subject  of  mortgage  security  margins  the  Insurance  Act, 
I  think,  stipulates  for  a  minimum  of  40  per-cent.  Good  enough  in 
normal  times  on  sound  valuations  of  central  city  properties  of  a 
marketable  type,  such  a  margin  would  generally  be  too  small  in 
respect  to  properties  at  the  other  end  on  the  lending  scale. 

It  may  serve  a  purpose  to  note  the  attitude  of  the  Canadian  insur- 
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ance  companies  to  Canadian  mortgage  securities.  In  the  Dominion 
Blue  Book  assets  are  shown  in  considerable  detail  and  disclose  some 
rather  remarkable  proportions  of  the  several  companies'  mortgages 
to  invested  assets.  In  the  case  of  one  of  the  largest  companies 
such  proportion  is  so  small  as  to  be  negligible.  On  the  other  hand 
the  proportion  in  the  case  of  some  of  the  smaller  companies  runs 
as  high  as  75  per-cent  and  upwards.  Over  the  whole,  the  average 
at  the  opening  of  the  century  was  well  over  30  per-cent  and  is  now 
closer  to  40  per-cent.  It  is  noticeable  too  that  companies  within 
easy  reach  of  the  North  West  show  in  several  cases  a  substantially 
higher  interest  yield  than  their  rivals,  thus  pointing  to  the  natural 
conclusion  that  the  higher  rated  classes  of  mortgage  referred  to  by 
the  author  are  most  favoured  by  the  companies  geographically 
nearest  thereto. 


LEGAL    NOTES. 
By  William  Charles  Sharmax,  F.I. A.,  Barrister-at-Law. 

J. HE  case  of  In  re  BlacJcburn  Philanthro'pic  Assurance  Company 

{Limited)  (1914),  2  Ch.  430,  deals  with  an  interesting  point  as  to 

the  power  of  a  Friendly  Society  which  by  special 

Friendly  Society  lesolution  has  conveitcd  itself  into  a  company,  to 

into  Company.  _  i         ^   ' 

throbject^'s'lf  extend  and  alter  the  objects  of  its  memorandum 
emoran  um.  aftciwaids  by  special  resolution,  there  being  at  the 
time  no  register  of  shareholders,  and  none  of  the  shares  having  been 
allotted.  The  case  came  before  the  Court  as  a  petition  for  the 
confirmation  by  the  Court  of  the  special  resolution  altering  the 
memorandum  of  association.  It  was  held  that  the  conversion 
of  the  Society  into  a  limited  company  did  not  involve  the  simail- 
taneous  conversion  of  the  members  of  the  Society  into  members 
of  the  company,  and  there  was  no  special  resolution  properly 
passed  which  the  Court  could  confirm.  The  facts  of  the  case 
are  as  follows  : — 

The  Blackburn  Philanthropic  Friendly  Society  was  established 
in  the  year  1839  under  the  name  of  the  Blackburn  Philanthropic 
Burial  Society.  It  first  com  enced  to  transact  life  assurance 
business  in  1863,  the  sums  payable  at  death  varying  from  £8  to 
£100.  The  limit  of  assurances  was  raised  in  1888  to  £200,  and 
in  1912  to  £300.  Between  these  two  dates  the  Society  had 
changed  its  name  by  the  substitution  of  the  words  "  Friendly 
Collecting  "  for  the  word  "  Burial  "  in  its  original  title,  and  had 
on  the  coming  into  operation  of  the  Friendly  Societies  Act,  1896, 
and  the  Collecting  and  Industrial  Assurance  Companies  Act, 
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1896,  become  subject  to  the  provisions  of  both  Acts.  The 
Society  operated  in  the  counties  of  Lancaster,  York,  Chester, 
and  Leicester  exclusively,  and  had  attained  large  dimensions  ; 
the  members  numbered  over  373,000,  and  the  average  amoimt 
of  funds  per  member  was  about  35s.  It  was  considered  advisable 
to  extend  the  objects  and  increase  the  powers  of  the  Society, 
and  the  board  of  management  were  advised  that  the  proper 
procedure  to  attain  these  ends  was  to  convert  the  Society  under 
Section  71  of  the  Friendly  Societies  Act,  1896,  into  a  Company 
limited  by  shares,  and  then  alter  the  provisions  of  the  memo- 
randum of  association  with  respect  to  the  objects  of  the  Company 
under  Section  9  of  the  Companies  (Consolidation)  Act,  1908. 

On  6  and  27  August  1913,  a  special  resolution  was  passed 
converting  the  Society  into  a  Company  limited  by  shares,  and  on 
2  September  1913,  the  Company  was  registered  as  the  Blackburn 
Philanthropic  Assurance  Company,  Limited,  wnth  a  capital  of 
£1,000,000  in  £1  shares.  The  objects  of  the  company  were 
restricted  to  the  objects  of  the  society,  and  the  memorandum 
was  registered  without  the  names  of  any  subscribers  being 
ajDpended  thereto. 

The  articles  of  association  registered  with  the  memorandum 
contained  inter  alia  the  following  provisions  : — None  of  the 
original  shares  shall  be  offered  to  the  public  for  subscription  ; 
the  shares  shaU  be  allotted  and  issued  as  fully  paid  to  all  members 
of  the  society  in  proportion  to  their  total  contributions  paid  in 
respect  of  existing  assurances.  Application  form.s  for  shares 
were  distributed  amongst  the  members,  but  owing  to  incorrect 
statements,  and  the  necessity  of  verification,  it  was  estimated 
that  two  years  might  elapse  before  the  allotment  of  shares  could 
be  made. 

A  special  resolution  altering  and  extending  the  objects  clause 
of  the  memorandum  was  passed,  and  confirmed  at  extraordinary 
general  meetings  of  the  company  held  on  17  February  and 
5  March  1914.  This  resolution  came  before  the  Court  for 
confirmation.     Eve,  J.,  in  the  course  of  his  judgment,  said  : — 

"  There  is  nothing,  in  my  opinion,  in  s.  71  of  the  Friendly 
"  Societies  Act,  1896,  to  support  the  view  that  the  conversion 
"  of  the  society  into  a  com.panv  limited  by  shares  involves  the 
"  simultaneous  conversion  of  members  of  the  society  into  members 
"  of  the  company.  Apart  from  the  practical  difficulty 
'"'  amounting  in  the  present  case  to  the  impossibility  of  deter- 
"  mining  within  anv  reasonable  tim.e  after  the  conversion  the 


1915.]  Legal  Notes.  91 

"  pecuniary  interest  of  each  member  in  the  company's  share 
"  capital,  and  of  complying  with  the  statutory  requirem^ents  as 
"  to  opening  and  posting  up  the  register  of  members,  and  making 
"  the  statutor}'  returns,  such  an  interpretation  would  introduce 
"  a  remarkable  modification  into  the  law  of  joint  stock  com_- 
'■  panics.  By  s.  24  of  the  Companies  (Consolidation)  Act,  1908, 
"  the  two  classes  of  persons  who  are  to  be  deemed  members  of 
"  any  company  under  that  Act  are  (1)  the  subscribers  to  the 
"  memorandum,  and  (2)  every  other  person  who  has  agreed 
"  to  become  a  mem.ber  of  the  company  ;  but  if  the  registration 
"  of  a  society  as  a  company  operates  to  convert  the  members 
"  of  the  society  into  members  of  the  company,  there  is  a  third 
"  class  of  persons  who  are  to  be  deemed  m.embers  of  '  a  com.pany 
"  under  the  Act'  ;  that  is  to  say,  persons  who  have  not  signed 
"  the  memorandum  of  association,  and  who  have  never  agreed 
"  to  become  members  of  the  company  ;  persons,  indeed,  who 
"  may  have  actively  opposed  the  conversion  and  who  would  never 
"  voluntarily  agree  to  become  members  of  the  company.  I 
"  cannot  bring  myself  to  believe  that  a  conversion  under  s.  71 
"  was  ever  intended  to  have  such  consequences,  and  I  hold  that 
"  no  results  follow  therefrom. 

"  It  is  said  that  this  conclusion  leaves  the  mem.bers  in  a  very 
"  unenviable  position,  as  the  society  of  which  they  were  formerly 
"  members  no  longer  exists,  and  they  have  no  interests  in  the 
"  company  which  has  superseded  it.  I  do  not  agree,  for  I  think 
"  that  under  the  concluding  part  of  s.  71  the  members  retain  the 
"  same  rights  against  the  assets  of  the  society  in  the  hands  of  the 
"  company  as  they  would  have  had  against  them,  had  the  society 
"  continued  to  exist  as  a  registered  friendly  society.  The 
"  release  embodied  in  the  form  of  application  for  shares  adopted 
"  in  the  present  case  shews  that  this  view  is  shared  by  the 
"  company's  advisers. 

"  The  point,  therefore,  which  has  been  raised  falls  to  be 
"  decided  under  the  Companies  Act  and  not  under  the  Friendly 
"  Societies  Act,  and  there  being  no  persons  who  have  sub- 
"  scribed  the  company's  memorandum  of  association,  the  matter 
"  is  resolved  into  the  inquir\"  whether  there  are  any  persons  who 
'■'  have  agreed  to  become  members  of  the  company.  An  agree- 
"  nient  to  become  a  member  of  or,  in  other  words,  to  take  shares 
"in  a  company,  m.ay  be  come  to  in  many  different  ways  ;  in 
"  this,  as  in  most  cases,  it  is  contem.plated  that  the  contract 
"  will  be  founded  on  an  application  for  shares  by  the  intending 
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member.  In  a  contract  so  founded  there  are  two  other 
essentials  beyond  the  appKcation  for  shares  ;  that  is  to  say, 
an  allotment  and  a  communication  to  the  allottee  of  the  fact 
that  the  allotro.ent  has  been  made.  In  the  absence  of  any 
one  of  these  essentials  there  is  no  contract.  Here,  although 
there  have  been  applications  made  for  shares,  neither  of  the 
other  essentials  is  present  in  a  single  case,  and  in  m.y  opinion 
it  is  impossible  on  these  facts  to  hold  that  any  person  has  as 
yet  agreed  to  become  a  member  of  the  company.  Som.e 
have  vmdoubtedly  offered  to  do  so,  but  their  ofiers  have  not 
ripened  into  contracts,  and  can  still  be  withdrawn.  In  my 
opinion,  no  efltective  resolution  was  passed  or  capable  of  being 
passed  at  the  Meetings  of  17  February  and  5  March,  to  both 
of  which  were  summoned  not  only  the  members  of  the  company, 
but  all  persons  entitled  to  attend  and  vote  thereat — that  is  to 
say,  every  person  who  had  been  a  member  of  the  society  for  the 
full  period  of  six  calendar  months  immediately  preceding  the 
incorporation  of  the  company. 

"  On   the   short   ground,    therefore,   there   is   no   resolution 
which  the  Court  can  confirm." 


The    decision    of    Mr.    Justice    Lawrence    in    the    case    of 

Harrington  v.  Pearl  Life  Assurance  Company  {Limited),  (1913), 

30  T.L.E.  24  {J. I. A.,  vol.  xlviii,  p.  105),  was  affirmed 

prJSumafte/    by  thc  Court  of  Appeal,  30  T.L.R.  631.     The  case 

commencement  ''  '-  '- 

posmon'o?afsur-  dcals  with  thc  positiou  of  an  assurance  company 
ance  company,  ^yj^jgj^  jjg^g  acceptcd  thc  first  prcmlum  on  an  assurance 
after  the  commencement  of  the  fatal  illness  of  the  life  proposed, 
and  in  ignorance  of  that  illness.  The  facts  are  fully  reported 
in  the  previous  note  on  the  case. 

In  expressing  agreement  with  Mr.  Justice  Lawrence  that  the 
plaintif?  had  no  case,  Buckley,  L.J.,  said  there  was  no  question 
that  the  policy  which  defendants  in  their  letter  of  18  October 
said  would  be  duly  forwarded  on  receipt  of  premium  provided 
that  it  was  received  within  30  days  was  a  policy  in  the  ordinary 
form  as  issued  by  this  particular  company,  one  of  the  conditions 
of  which  was  that  there  was  to  be  no  insurance  until  the  premium 
was  paid.  There  was  therefore  no  policy  of  insurance  in  force 
until  the  premium  was  paid.  On  18  October  there  was  in 
existence  a  contract  between  Bentley  and  the  defendants,  and 
the  bargain  was  that  if  Bentley  complied  with  certain  stipulations 
he  should  have  a  policy.     The  premium  was  paid  on  8  November. 
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At  that  time  who  was  the  person  who  could  pay  it  to  the  defend- 
ants ?  In  his  opinion,  it  was  Bentley  alone.  The  facts  then 
existing  were  these,  that  Bentley  was  lying  ill  in  a  hospital,  and 
that  he  died  the  same  evening.  The  premium  had  in  fact  been 
paid  by  plaintif!  at  midday,  but  it  was  clear  that  to  the  knowledge 
of  Bentley  at  the  moment  when  the  money  was  paid,  the  facts 
had  so  altered,  and  the  circumstances  had  so  changed,  that  the 
defendants  would  be  entitled  to  say  that  they  would  not  receive 
the  premium,  and  that  the  doctrine  laid  down  in  Cmmincj  v. 
Farquhar  (2  T.L.R.  3  and  6,  16  Q.B.D.  727)  was  applicable. 
The  case  thus  stated  had,  in  his  opinion,  no  substance  in  it, 
but  somethmg  else  had  happened  to  which  he  must  refer.  It 
appeared  from  the  evidence  that  Bentley,  who  had  from  time  to 
time  borrowed  money  from  plaintiff,  executed  an  assignment  on 
4  November  to  the  plaintiff  of  all  his  interest  in  the  policy  for 
£300.  The  rota  number  mentioned  was  the  number  she^Mi  on 
the  proposal  form..  In  point  of  fact,  no  policy  was  then  in 
existence  and  nothing  was  assigned,  and,  although  the  plaintiff 
had  himself  paid  the  premium,  in  law  it  was  Bentley  who  made 
the  payment,  and  the  plaintiff  was  in  no  contractual  relation 
with  the  defendants.  The  policy,  if  issued,  would  have  been 
Bentley 's  policy,  and  the  circumstances  were  such  that  Bentley 
could  not  have  taken  it  out  because  if  the  defendants  had  known 
the  facts  they  would  never  have  issued  the  policy. 

In  his  judgment  the  appeal  failed,  and  must  be  dismissed. 

Lord  Justices  Kennedv  and  Phillimore  agreed. 


The  question  as  to  whether  section  36  of  the  Assurance 
Companies  Act,  1909,  operated  to  validate  policies  obtained  by 
fraud  was  considered  by  the  Court  of  Appeal  in  the  case  of 
Tofts  V.  Pearl  Life  Assurance  Com'pany  {Limited)  31  T.L.R.  29. 

The  facts  of  the  case  are  as  follows  : — In  1902  the 
Assurance  Com-    plaintiff  was  luformed  bv  an  agent  of  the  defendants 

pames  Act,  1909.     ^  _     _  *"  . 

poucl'e?"^  that  policies  covering  the  m.ourning  expenses  to 
which  he  would  be  put  on  the  death  of  his  father  and 
mother  would  be  valid,  and  thereupon  he  agreed  to  take  them 
out.  The  policies  in  fact  provided  for  fmieral  expenses  and  not 
mourning  expenses.  Section  36  (2)  of  the  Assurance  Companies 
Act,  1909,  provides  that  "  No  policy  effected  before  the  passing 
"  of  this  Act  ....  shall  be  deemed  to  be  void  by  reason  only 
"  that  the  person  effecting  the  policy  had  not  at  the  time  the 
"  policy  was  effected  an  insurable  interest  in  the  life  of  the 
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"  person  assured  ....  if  the  policy  was  effected  by  or  on 
"  account  of  a  person  who  had  at  the  time  a  bond  fide  expectation 
"  that  he  would  incur  expenses  in  connexion  with  the  death  or 
"  funeral  of  the  assured." 

In  a  County  Court  action  by  the  plaintift  to  recover  the 
premiums,  the  Judge  found  that  there  had  been  fraud  on  the 
part  of  the  defendants'  agent,  and  he  gave  judgment  for  plaintiff. 
On  the  question  being  brought  before  the  Divisional  Court  the 
Court  differed.  Mr.  Justice  Lush  held  that  the  policies  were 
made  valid  by  the  above  section,  and  the  plaintiff  could  not 
recover.  Mr.  Justice  Bray  held  that  the  section  did  not  validate 
policies  obtained  by  fraud  and  the  plaintiff  was  entitled  to  succeed. 
As  the  Court  differed,  the  appeal  was  dismissed. 

The  defendants  appealed,  and  the  Court  of  Appeal  dismissed 
the  appeal  without  calling  upon  counsel  for  the  respondents. 

Lord  Justice  Buckley  in  giving  judgment  said  that  in  his 
opinion  the  judgment  of  Mr.  Justice  Bray  in  the  Divisional 
Court  was  quite  right,  and  he  would  have  been  quite  content 
to  adopt  it  as  his  own,  but  he  ought  undoubtedly  to  give  his 
judgment  in  his  owti  words.  In  the  first  place  the  defendants 
said  that  there  was  no  evidence  to  support  the  County  Court 
Judge's  finding  of  fraud.  It  was  quite  plain  that  there  was  an 
issue  between  the  parties  whether  the  insurances  were  intended 
to  cover  mourning  or  whether  they  were  meant  to  provide  a 
fund  for  funeral  expenses.  The  case  set  up  by  the  plaintiff  at 
the  trial  was  that  the  policies  were  intended  to  provide  for 
mourning  and  there  was  ample  evidence  to  show  that  the 
defendants'  agent  knew  that  that  was  the  plaintiff's  intention. 
In  his  (the  Lord  Justice's)  opinion,  the  County  Court  Judge  was 
entitled  to  draw  the  inference  that  the  agent,  well  knowing 
what  the  intention  of  the  plaintift  was,  represented  to  his 
employers  that  the  policies  were  intended  to  cover  funeral 
expenses  which  were  an  insurable  interest.  In  his  opinion, 
there  was  ample  evidence  to  justify  the  County  Court  Judge's 
finding  as  to  fraud. 

It  had  been  argued  in  the  second  place,  on  behalf  of  the 
defendants,  that  even  if  there  were  evidence  of  fraud,  provision 
had  been  made  by  section  30  of  the  Act  of  1909  to  validate 
such  policies.  His  Lordship  then  read  the  section,  and  said  that 
it  had  been  argued  that  these  policies  would  not  be  void  by 
reason  onlv  that  the  person  effecting  them  had  not  at  the  time 
the  policies  were  effected  an  insurable  interest  in  the  lives  of 


1915.]  Legal  Notes.  95 

the  persons  assured,  if  they  were  effected  on  account  of  a  person 
who  had  at  the  time  a  bond  fide  expectation  that  he  would  incur 
expenses  in  connexion  with  the  death  or  funeral  of  the  assured. 
In  his  opinion,  the  effect  of  the  section  was  to  remove  the 
objection  arising  from  the  fact  that  the  person  effecting  the 
assurance  had  not  an  insurable  interest,  but  if  the  policy  were 
capable  of  attack  on  the  ground  of  fraud,  such  right  of  action 
was  not  taken  away.  In  an  unreported  case  of  Johnson  v. 
The  Refuge  Assurance  Company,  the  Court  of  Appeal  had 
expressed  an  opinion  in  consonance  with  the  view  he  had  just 
expressed,  namely,  that  the  Act  had  no  efifect  on  a  plaintiff's 
right  to  sue  in  fraud. 

The  third  point  that  had  been  taken  was  that  after  the 
plaintiff  had  been  paying  premiums  for  some  time  he  thought  the 
policy  might  be  illegal,  but  after  some  correspondence  with  the 
company  he  continued  to  pay  the  premiums  on  the  footing 
that  the  policies  were  valid  and  legal,  and  that  that  constituted 
a  waiver  of  his  rights.  In  his  (the  Lord  Justice's)  judgment 
there  was  no  waiver  on  the  part  of  the  plaintiff,  and  the  action 
brought  by  him  was  maintainable.  On  the  facts  as  found  by 
the  learned  County  Court  Judge  the  plaintiff  had  established 
fraud,  and  was  entitled  to  rescind  his  contract.  The  appeal 
must  therefore  be  dismissed. 

L.J  J.  Phillimore  and  Pickford  delivered  judgment  to  the 
same  effect. 

It  is  satisfactory  to  be  able  to  note  that  the  moratorium  has 
come  to  an  end.  The  final  Proclamation  was  dated  30  September 
1914,  and  authorized  a  limited  extension  of  the 
period  by  which  certain  payments  could  be  post- 
poned. By  the  terms  of  this  Proclamation  the  operation  of  the 
Proclamations  dated  6  August  and  12  August  {see  J./.^.,  vol.xlviii, 
page  418),  was  applied  to  payments  which  became  due  and 
payable  on  or  after  4  October  1914,  and  before  4  November 
1914,  with  the  following  exceptions  : — 

(a)  Any  payment  in  respect  of  rent. 

(6)  Any  payment  due  and  payable  to  and  by  a  retail 
trader  in  respect  of  his  business  as  such  trader. 

It  was  further  provided  that  in  respect  of  payments  which 
had  already  been  postponed  under  the  previous  Proclamations, 
the  person  from  whom  the  payment  was  due  should  not  be 
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entitled  to  claim  the  benefit  of  the  further  postponement  unless 
interest  was  paid  up  to  date. 

Bills  of  Exchange  (other  than  cheques  and  bills  on  demand) 
accepted  before  4  August  1914,  the  original  date  of  maturity 
of  which  was  after  October  3,  if  not  paid  on  presentation,  and 
provided  the  acceptor  had  not  expressly  refused  reacceptance 
thereof,  were  postponed  for  one  calendar  month. 

If,  however,  the  bill  had  already  been  postponed  under  the 
previous  Proclamation,  the  period  of  further  postponement  was 
to  be  14  days. 


The    Xevj   English    Life    Tallies. 

-LHE  Supplement  to  the  Seventy-fifth  Annual  Eeport  of  tbe  Regis- 
trar-General of  Births,  Deaths  and  Marriages  in  England  and  A\"ales, 
Part  I  (Cd.  7512),  is  of  special  interest  to  Actuaries  as  being  the 
firsfc  of  this  long  series  of  official  reviews  of  the  vital  statistics  of  the 
nation  in  the  preparation  of  which  the  professional  services  of  the 
Actuarv  have  been  requisitioned.  It  will  be  agreed  that  in  making 
a  departure  from  established  practice  and  in  seeking  expert  assist- 
ance in  an  essentially  technical  matter,  the  Registrar-General 
has  exercised  a  sound  judgment ;  and  there  will  be  a  general 
disposition  to  congratulate  Mr.  George  King  upon  the  notable  ser^ace 
to  the  State  which,  in  consequence,  he  has  been  enabled  to  render. 
Mr.  King's  report  consists  of  an  interesting  examination  of  the 
Statistics  of  the  Censuses  of  1901  and  1911  and  of  the  deaths  of  the 
ten  years  1901-10  (these  being  the  data  for  the  Life  Tables  which, 
conventional!}',  were  the  principal  purpose  of  the  investigation), 
a  description  of  the  method  of  construction  adopted,  a  discussion 
of  some  of  the  more  important  deductions  derivable  from  the 
Life  Tables  and  an  account  of  the  author's  short  method  of  con- 
structing abridged  Life  Tables  which  was  first  made  known  tc  the 
profession  in  J  J. A.,  vol.  xlviii,  page  294.  Following  the  report 
are  fifteen  complete  Life  Tables,  the  first  seven  of  these  being 
based,  respectively,  upon  the  Populations  enumerated  at  the 
two  Censuses  1901  and  1911  and  the  deaths  in  the  intervening  ten 
years  (English  Life  No.  7),  the  population  at  1911  and  the  deaths 
of  the  three  years  1910-12  (English  Life  No.  8),  Males  and  Females 
being  in  each  case  dealt  with  separately,  and  the  enumerated 
spinsters,  married  women  and  widows  at  the  Census  of  1911  with 
the  corresponding  deaths  in  the  three  years  1910-12.  The  remaining 
eicrhb  tables,  described  as  Sectional  Life  Tables,  are  based  upon  the 
estimated  population  at  risk  in  the  years  1911  and  1912,  and  the 
deaths  in  these  two  years  (Males  and  Females  being  dealt  with 
separately)  in  (a)  the  Administrative  County  of  London,  (6),  the 
aggregate  of  County  Boroughs,  (c)  the  aggregate  of  Urban  Districts 
and  [d)  the  aggregate  of  Rural  Districts. 
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The  general  result  of  the  investigation  is  to  show  a  marked  decline 
in  the  national  rate  of  mortality  at  all  ages,  and  in  resiiect  of  both 
sexes,  as  compared  with  that  disclosed  by  previous  investigations. 
This  decline  is  shown  to  have  been  continuous  during  the  ten  years, 
for  not  only  are  the  death  rates  of  English  Life  Table  No.  7 
lower  than  those  of  No.  6,  but  No.  8  Table  shows  a  pronounced 
improvement  over  No.  7,  which  latter  Table,  it  may  be  suggested, 
is  consequently  already  rendered  obsolete,  for  most  practical  pur- 
poses. Mr.  King  finds  fm'ther  evidence  of  continuity  in  the  decline 
of  the  death  rate  in  the  fact  that  the  rates  of  mortality  indicated  by 
the  Tables  prepared  for  the  purposes  of  the  National  Insurance  Act 
{J. I. A.,  vol.  xlvii,  pj).  .549-552)  and  which  were  based  upon  the 
estimated  population  at  30  June  1909,  and  the  deaths  of  the  three 
years  1908-9-10  occupy  an  intermediate  position  between  those 
exhibited  respectively  by  English  Life  Tables  No.  7  and  No.  8. 

The  scientific  interest  of  Actuaries  in  the  new  Tables  will 
naturally  tend  to  concentrate  itself  upon  the  method  of  construction. 
This  is  very  fully  described  in  Mr.  King's  paper  "  On  a  New  Method 
of  Constructing  and  of  Graduating  Mortality  and  other  Tables  " 
{J.  I.  A.,  vol.  xliii,  p.  109),  and  its  characteristics  are  analysed,  in 
relation  to  its  present  use,  in  the  review  of  Mr.  King's  graduation 
of  the  ages  recorded  in  the  Census  of  1911  appearing  on  pages  207- 
214  of  volume  xlviii  of  the  Journal. 

It  is  probable  that  the  subject  of  graduation  wull  always  excite 
controversy,  but  even  those  whose  preference  is  for  mathematical, 
as  opposed  to  what  have  been  called  mechanical,  methods  of  adjust- 
ment, will  be  prepared  to  concede,  doubtless,  that  where  the  data 
from  which  a  Life  Table  is  to  be  constructed  are  presented  in  the 
form  in  which,  alone.  Census  particulars  have  on  previous  occasions 
been  available,  the  facts  being  recorded  in  groups  combining  the 
figures  relative  to  five  or  ten  ages,  the  method  devised  by  Mr.  Kino- 
possesses  the  substantial  merit  of  supplying  an  easy  and  efl'ective 
method  of  transition  from  group  values  to  individual  values  of  the 
function  under  treatment.  Mr.  King's  statement  in  regard  to  the 
curve  given  by  his  method  that  "  it  would  be  difficult  to  imagine 
a  curve  of  smoother  graduation,  unless  it  were  a  curve  really  of  the 
third  order  with  a  constant  third  difference",  seems,  however,  open 
to  question  since  it  is  easy  to  find  mortality  curves,  not  of  the  third 
order,  which  on  the  criterion  chosen  by  Mr.  King,  namely,  the  proo-res- 
sion  of  aVx  '  produce  decidedly  smoother  results  than  those  brought 
out  in  the  new  Tables.  This  may  be  seen  by  comjDaring  the  values 
of  A^  for  his  English  Life  Table  No.  8  (Males)  with  the  values  for  the 
National  Insurance  Table  referred  to  above.  In  the  English  Life 
Table  the  sum  of  the  third  differences  from  ages  20  to  59  (ignoring 
-t-  or  —  signs)  is  57  ;  and  there  are  17  changes  of  sign  ;  between 
ages  60  and  79  the  sum  of  the  third  difference  is  129,  and  changes 
of  sign  occur  six  times.  In  the  National  Insurance  Table  (which 
also  was  constructed  from  Census  data)  the  sum  of  the  correspondino- 
differences  at  ages  20  to  59  is  36  and  there  are  14  changes  of  sign  ; 
in  the  group  of  ages  60  to  79  the  sum  of  the  differences  is  62  and  there 
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are  no  changes  of  sign.  The  point  is  not  of  great  importance,  but 
it  seems  desirable  that  it  should  not  pass  unnoticed. 

Again,  lest  any  one  method  of  treating  Census  data  should  be 
vested  with  an  authority  to  which  it  can  only  become  entitled  by 
comparison  with  other  methods  and  elimination  of  the  less  fit,  it 
seems  advisable  to  point  out  that  since  1909  some  important  contri- 
butions to  this  branch  of  actuarial  science  have  been  made  and  that, 
consequently,  the  matter  hardly  stands  where  it  did  when  Mr.  King 
produced  his  method.  The  lectures  of  the  late  Sir  G.  F.  Hardy,  K.C.B., 
on  the  Theory  of  the  Construction  of  Tables  of  Mortality,  &c.,  have 
been  published  by  the  Institute  ;  and  the  principles  developed 
in  the  course  of  his  lectures  by  Sir  George  Hardy,  than  whom, 
certainly,  there  was  no  greater  authority  on  this  subject,  have  been 
adopted,  by  the  Actuarial  Advisory  Committee,  for  the  preparation 
of  the  important  National  Insurance  Life  Tables  above  described. 
The  method  of  construction  employed  in  this  case,  or  any  similar 
method  of  the  same  class,  namely,  curve-fitting  on  modern  statistical 
principles,  differs  fundamentally  of  course  from  that  adopted  by  Mr. 
King.  While  this  is  not  the  place  in  which  to  attempt  to  pass  judg- 
ment it  may  be  suggested  that  the  subject  should  still  be  regarded 
as  open  to  discussion.  Mr.  King's  method  ob^^ously  affords  a  ready 
and  attractive  instrument  for  the  construction  of  life  tables  where 
the  data  are  suitable,  both  in  form  and  in  volume,  and  it  will  always 
be  sure  of  its  place,  therefore,  in  the  equipment  of  the  practising 
actuary.  But  when  the  purpose  in  view  is  the  graduation  of  a  great 
National  Life  Table  it  may  be  suggested  that  facility  and  rapidity 
of  operation  are  minor  points,  and  that  no  labour  is  in  vain  which 
is  directed  to  the  ascertainment  of  a  method  of  graduation  that 
will  command  general  assent  as  the  best  obtainable  in  all  the 
circumstances. 

Underlying,  however,  the  cjuestion  of  graduation,  if  not,  indeed 
involving  it,  is  the  larger  subject  of  the  proper  treatment  of  popu- 
lation statistics  for  the  effective  dispersion  of  errors  (the  use  of  the 
word  "elimination"  in  this  connection  seems  out  of  place)  as  a 
necessary  preliminary  to  the  preparation  of  Life  Tables.  Errors  of 
age  of  what  maybe  called  a  local  character,  such  as  those  resulting 
from  the  partiality  for  even  numbers  which  has  been  brought  to 
light  by  the  fulness  of  detail  in  which  the  last  enumeration  of  the 
population  has  been  treated,  are  no  doubt  distributed  very  success- 
fully by  Mr.  King's  method.  But  the  method  cannot  be  said  to  touch 
the  large  systematic  errors  which,  it  has  always  been  believed,  have 
been  introduced  into  the  Census  statistics  by  the  deliberate  and 
conscious  misstatement  of  age  in  which  particular  sections  of  the 
population,  notably  women,  have  indulged.  Apparently  it  is  Mr. 
King's  opinion,  based  upon  the  age-distribution  shown  by  the  last 
Census,  that  systematic  errors  of  this  kind  are  not  present  in 
sufficient  volume  to  exercise  any  material  influence  upon  the  figures. 
Indeed,  the  supposed  tendency  among  women  to  understate  the  age 
at  certain  periods  of  life  is  not  even  mentioned  in  either  of  Mr. 
King's  reports  dealing  with  the  present  Census,  an  obvious  excess 
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of  the  women  enumerated  in  England  and  Wales  at  early  adult 
ages  being  attributed  to  immigration  from  Ireland  and  Scotland  or 
from  abroad. 

Migration  is  of  course  an  element  to  be  taken  into  consideration 
in  the  study  cf  all  population  statistics.  Where  the  respective  numbers 
of  emigrants  and  immigrants  differ  considerably,  or  where  there 
are  marked  differences  between  the  age  distributions  of  the  two 
classes,  some  effect  upon  the  censal  distribution  of  ages  is  to  be 
expected,  and  it  may  happen  that  disturbances  of  this  kind,  especially 
if  concentrated  in  certain  age-groups,  will  exercise  such  an  influence  as 
to  make  it  impossible  legitimately  to  replace  the  enumerated  popu- 
lation by  a  distribution  following  a  mathematical  law.  If  this 
be  the  position  in  any  particular  case,  and  if  it  can  be  established 
that  nothing  but  real  movements  of  the  population  account  for 
apparent  abnormalities  in  the  distribution,  it  would  appear  that 
in  these  circumstances  a  mechanical  process  can  with  entire  pro- 
priety be  applied  to  the  figures  as  they  leave  the  hands  of  the 
enumerator.  But  the  premises  here  enunciated  are  surely  fanciful ; 
it  is,  at  least,  difficult  to  believe  that  no  deliberate  understatements 
of  age  lie  concealed  in  the  schedules  when  the  number  of  women 
enumerated  in  England  and  Wales  in  1911,  at  the  ages  20-24  exceeds 
by  some  2,300  the  number  of  girls  enumerated  at  the  ages  10-14 
in  1901.  [The  actual  figures  are  :  in  the  1901  Census,  females  of 
ages  10-14,  1,670,770  ;  in  the  1911  Census,  females  of  ages  20-24, 
1,673,066.]  Official  statistics  appear  to  show  that  the  number  of 
emigrants  from  the  British  Isles  generally  exceeds  the  number  of 
imniigrants  and  since  the  latter  appear  to  include  a  large  proportion 
of  British  subjects,  many  of  whom  may  be  taken  to  be  returning 
to  the  mother  country,  the  excess  of  emigrants  over  immigrants 
at  the  young  adult  ages  is  probably  very  great.  So  far,  therefore, 
the  relevant  statistics  appear  to  tell  against  the  theory  on  which 
the  assumption  of  accm'acy  in  the  recorded  figures  is  based.  Nor 
is  the  theory  much  helped,  apparently,  by  the  statistics  of  migration 
from  Ireland  to  England.  The  total  number  of  emigrants  from 
Ireland  (male  and  female)  in  the  year  1911  is  stated  by  an  official 
retm-n  (Cd.  6131)  to  have  been  31,058.  The  Irish-born 'in  this  total 
were  30,573,  and  of  these  only  1,604  went  to  England.  The  year 
1911  was  apparently  in  no  way  abnormal,  and  so  far  as  emigration 
from  Ireland  is  concerned  the  effect  upon  the  English  figures  must, 
on  these  statistics,  be  regarded  as  altogether  insignificant.  While 
no  parallel  figures  relating  to  Scotland  are  available  for  com- 
parison there  is  no  reason  to  think  that  emigration  in  this  case 
has,  to  any  pronounced  extent,  taken  a  merely  southern  direction. 
Many  observers  will  be  disposed,  therefore,  to  conclude  that  the 
explanation  of  the  cui'ious  run  of  the  figures  which  is  suggested  in 
the  previous  report,  dealing  with  the  graduation  of  the  ages  returned 
at  the  Census  of  1911,  is  somewhat  inadequate.  Some  light  is  thrown 
upon  this  interesting  problem  by  the  following  table,  which  has  been 
prepared  to  show  the  numbers  of  persons  expected  to  have  sm'vived 
the  ten  years  1901-11,  on  the  assumptions  {a}  that  the  ages  of  the 
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population  were  correctly  recorded  in  1901,  [h]  that  the  subsequent 
mortality  was  that  shown  by  Mr.  Kind's  English  Life  Table  No.  7, 
and  (c)  that  the  population  was  undisturbed  by  migration,  inwards 
or  outwards,  during  the  ten  years  separating  the  two  Censuses. 


Ages  at 
1911 

Males 

Females 

No.  (in 

thousands) 

expected 

to  have 

No.  (in 
thousands) 
t  numerated 

Difference 

No.  (in 

thousands) 

ex]iected 

to  have 

No.  (in 
thousands) 
enumerated 

1 
Ditrerelice 

survived 

survived 

from  1901 

+ 

43 

from  1901 

+ 

24 

15-19 

1,698 

1,655 

],706 

1,682 

20-24 

1,620 

1,503 

!17 

1,624 

1,673 

49 

25-2!) 

1,543 

1,456 

87 

1,582 

1,623 

41 

30-3  1 

1,400 

1,376 

21 

],-.79 

1,501 

78 

35-39 

1.246 

1,261 

15 

1,417 

1,352 

65 

40-44 

1,067 

1,075 

8 

1,190 

1,158 

32 

45-49 

930 

926 

4 

1,020 

999 

21 

50-54 

779 

768 

11 

853 

834 

19 

55-59 

625 

608 

17 

699 

670 

29 

60-64 

483 

477 

6 

560 

543 

17 

65-69 

337 

366 

29 

410 

441 

31 

70-74 

234 

237 

3 

305 

317 

12 

75-79 

122 

127 

5 

171 

182 

11 

80-84 

56-9 

56-4 

Oo 

86-5 

87-8 

1-8 

85  and 

229 

22-8 

0-1 

400 

41-1 

1-1 

over 

Looking  at  this  Table  in  detail,  it  is  seen  that  the  male  popula- 
tion appears  to  have  suifered  a  heavy  di'ain  at  ages  under  35  ;  and 
it  is  presumably  correct  to  ascribe  this,  in  the  main,  to  emigration, 
there  being  no  particular  reason  to  suppose  that  in  these  groups  or 
in  the  corresponding  groups  enumerated  at  1901,  the  ages  given 
were  inaccurate  to  any  substantial  extent.  Among  the  women, 
while  a  loss  in  the  youngest  group  in  the  Table  possibly  points  to 
emigration,  there  is  apparently  a  large  accession  to  the  population 
aged  20-29,  and  this  notwithstanding  the  probability  that  at  these 
ages  the  excess  of  emigration  over  immigration  was  responsible 
for  a  considerable  loss  of  population.  (<S'ee  Board  of  Trade  Eeturnon 
Emigration  and  Immigration,  June,  1914,  wherein  it  is  shown — page 
11- — that  46,530  women  of  ages  between  18  and  30  emigrated  to  the 
British  Dominions,  overseas,  or  to  non-European  countries  during 
the  year  1913.  The  corresponding  number  of  immigrants  was  only 
7,619  ;  and  the  total  figm-es  of  immigration  from  European  countries 
are  not  such  as  to  suggest  that  the  influx  from  this  source  would 
redress  the  balance.) 

This  apparent  accession  to  the  population  of  women  at  ages 
between  20  and  30  is  evidently  connected  with  the  apparent  loss  of 
population  at  ages  over  30  and  seems  to  point  to  the  transference 
of  large  numbers  from  one  group  to  another  as  the  result  of  deliberate 
understatements  of  age. 


1915.]  The  New  English  Life  Tables.  101 

Among  the  men  there  is  an  apparent  accession  to  the  population 
at  ages  35  to  44  and  this  probably  is  real,  the  result  perhaps  of  the 
return  home  of  men  (then  aged  between  25  and  35)  who  were 
engaged  in  the  South  African  War  at  the  time  when  the  Census  of 
1901  was  taken  and  the  number  of  whom  was  probably  sufficient 
to  convert  the  deficiency  of  immigrants,  as  compared  with  emigrants, 
at  this  age  group,  into  a  surplus.  It  may  be  thought  perhaps  that 
the  "  mean  population "  as  obtained  from  the  enumerations  of 
the  population  at  1901  and  1911  should  have  been  corrected  at  the 
age  groups  30-44  to  allow  for  the  disturbance  of  the  theoretical 
conditions  resulting  from  the  sudden  increment  to  the  population 
of  the  forces  which  returned  to  the  United  Kingdom  in  the  early 
part  of  the  decennium,  as  shown  by  Table  34  of  the  75th  Annual 
Report  of  the  Registrar-General  (Cd.  7028).  A  possible  weakness 
in  the  "mean  population"  method  of  obtaining  the  "exposed  to 
risk"  under  these  exceptional  conditions  is,  of  course,  emphasized 
by  existing  circumstances.  With  a  greatly  increased  Navy  and  Army 
serving  away  from  the  Country,  the  present  war  may  result  in  a 
disturbance  of  such  magnitude  (especially  if,  unhappily,  the  con- 
flict should  be  greatly  prolonged)  as  to  make  it  necessary  to  introduce 
a  correcting  adjustment  into  the  process  of  calculating  the  "  exposed 
to  risk  "  by  the  "  mean  population  "  formula  when  the  next  occasion 
arrives  for  an  investigation  of  the  national  life  experience. 

At  the  ages  between  45  and  65,  there  is,  in  the  case  of  both  men  and 
women,  an  apparent  loss  of  population  followed  by  a  curious  acces- 
sion at  all  the  higher  ages.  It  is  impossible  to  dissociate  this  feature 
from  the  introduction  of  Old  Age  Pensions  in  1908.  AVhether  the 
Census  of  1901  or  that  of  1911  is  the  more  correct  in  regard  to  these 
instances  of  apparent  discrepancy,  it  is  of  course  impossible  to  suggest 
without  prolonged  investigation,  but  it  is  worthy  of  observation  that 
in  noting  a  similar  featui'e  in  the  Report  of  the  Census  of  Scotland 
for  1911  the  Registrar-General  for  that  country  states  that  certain 
irregularities  in  the  groups  65-70  and  70-75  indicate  "  that  the 
returned  ages  of  these  periods  require  explanation,  or  at  least  that 
there  has  been  some  influence  tending  to  correct  misstatement  in 
the  returns  of  1901  or  to  introduce  it  in  the  returns  of  this  Census." 
With  the  further  suggestion  of  the  Registrar-General  for  Scotland 
that,  the  passing  of  the  Old  Age  Pensions  Act,  which  took  place 
between  the  two  Censuses,  is  not  unconnected  with  the  feature, 
the  case  for  some  preliminary  adjustment  of  the  enumerated  figures, 
when  the  production  of  National  Life  Tables  is  about  to  be  under- 
taken, may  be  held  to  have  received  some  degree  of  official  recognition. 

Mr.  King's  observations  as  to  the  Census  figures  at  the  infantile 
ages  lend  further  support  to  the  proposition.  In  an  interesting  series 
of  comparisons  between  the  numbers  enumerated  and  the  expected 
number  of  survivors  (as  obtained  from  the  births  taken  over  a  series 
of  years  and  the  corresponding  deaths  at  infantile  ages)  he  shows 
that  while  from  the  age  of  2  onwards,  the  number  of  children 
enumerated  accords  fairly  w  ith  the  expectation,  the  number  returned 
as  living  at  the  ages  0  and  1  is  seriously  short  of  that  expected — the 
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difference  adjusted  to  1  July  1911  being,  for  both  sexes,  over 
85,000,  or  between  5  and  6  per-cent  of  the  number  recorded.  It  is 
better  to  refer  students  to  the  report  itself,  in  which  an  admirably 
clear  statement  of  the  problem  and  its  treatment  is  set  forth,  than 
to  explain  the  method  by  which  this  difficulty  was  dealt  with,  but 
the  fact  that  a  difficulty  arose,  and  not  for  the  first  time,  or  one 
confined  to  the  Census  of  the  "  predominant  partner  "  in  the  United 
Kingdom,  is  sufficient  to  indicate  the  possibility  of  the  figures  con- 
taining other  large  systematic  errors.  In  view  of  the  evident  general 
inaccuracy  of  the  Census  figures  as  to  infants  it  is  an  interesting 
point  that  an  apparent  inconsistency  in  the  relative  numbers  of 
boys  and  girls  enumerated  at  the  Censuses  of  1901  and  1911  can  be 
satisfactorily  explained.  At  the  ages  under  5,  the  boys  enumerated  at 
1901  were  fewer  than  the  girls  by  some  6,0<]0  ;  while  in  1911  at  the 
same  ages,  the  boys  enumerated  exceeded  the  girls  by  about  18,000. 
Scrutiny  of  the  relative  numbers  of  births  and  deaths,  treated  on  a 
plan  similar  to  that  adopted  by  Mr.  King,  suggests  that  in  1901  the 
respective  numbers  of  boys  and  girls  should  have  been  almost  exactly 
ec[ual,  while  in  1911  the  boys  should  have  outnumbered  the  girls 
by  about  21,000.  The  relative  increase  in  the  number  of  boys  by 
about  24,000  is  thus,  in  the  main,  substantiated,  and  may  be  regarded 
as  confirming  the  excess  of  the  decline  in  the  rate  of  mortality  among 
males  at  the  infantile  ages  as  compared  with  that  among  females, 
which  is  otherwise  shown  by  a  comparison  of  q^  in  the  English  Life 
Tables,  Nos.  6  and  8  respectively. 

Before  leaving  this  subject  it  seems  worth  while  to  jjress  the 
advantage  of  the  use  of  such  a  Table  as  the  foregoing  for  the  purpose 
of  studying  the  distribution  of  the  population  with  regard  to  age, 
as  against  the  plan  which  in  his  previous  report  Mr.  King  appears 
to  have  adopted,  namely,  that  of  com^^aring  the  dift'erences  between 
the  graduated  numbers  living  at  successive  ages  at  the  same  Census. 
Even  if  full  reliance  could  be  placed  on  graduation,  as  a  means 
by  which  accidental  errors  may  be  removed  without  introducing 
other  errors,  it  would  seem  difficult  to  draw  any  dependable  infer- 
ence as  to  the  effect  of  migration,  from  a  scrutiny  of  the  changes 
in  the  numbers  living  between  one  age  and  another,  at  the  same 
date  ;  for  migratory  movements,  while  differing  widely  in  respect 
of  ages  separated  by  considerable  intervals,  will  affect  contiguous 
ages  in  very  much  the  same  degree.  But  apart  from  this  point  it 
may  be  remarked  that,  in  addition  to  dispersing  errors,  graduation, 
in  the  case  under  discussion,  disposes  of  such  natural  differences  in  the 
numbers  enumerated  as  would  be  expected  to  result  from  the  differ- 
ences in  the  numbers  born  from  year  to  year.  The  extent  of  these 
differences  over  a  long  series  of  years  is  shown  by  Table  5  contained 
in  the  Annual  Report  of  the  Eegistrar-General  for  England  and  AVales 
for  1912.  By  the  aid  of  this  Table  an  interesting  comparison  can  be 
made  between  the  number  of  births  in  any  year  ending  on  1st  April 
with  the  numbers  enumerated  at  the  corresponding  age  last  birthday 
on  1st  April,  1911,  and  as  illustrating  the  point  here  raised  the  follow- 
ing table  has  been  prepared  to  show  the  estimated  number  of  births 
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of  males  in  each  of  five  years  ending  1st  April,  1892-6,  respectively 
with  the  numbers  of  males  living  at  ages  15-19  at  the  Census  of  1911, 
both  as  enumerated  and  as  graduated  by  Mr.  King. 


Malea  (in  thousands.) 


Year  of 
Birth                  No.  of  Births 

No.  living  at  1  April  1911 

Age  last 
Binhdav  at 

1  Apiilioil  1 

en<iing                (as  estimatetn 
1  Apiil 

As  Enumerated 

As  Graduated 

1892  466 

1893  457 

1894  465 

1895  454 

1896  470 

323 
333 

330 
335 
334 

316 
323 

330 
335 

340 

19 

18 
17 
16 
15 

It  will  be  seen  that  in  the  graduated  figures  of  the  numbers  li'V'ing 
at  1911  all  trace  of  the  yearly  variations  in  the  number  of  births 
has  been  lost.  While  this  may  be  relatively  unimportant  so  far  as 
the  rate  of  mortality  at  particular  ages  is  concerned,  where,  as  in 
the  case  of  English  Life  Table  No.  8,  the  numbers  of  both  the  living 
and  the  deaths  have  been  adjusted  by  the  same  formula,  it  limits 
materially  the  statistical  uses  to  which  the  differences  between  the 
graduated  figures  can  safely  be  put. 

The  fact  that  in  the  table  here  given  the  enumerated  figures 
show  minima  at  those  ages  at  which  the  corresponding  births  show 
maxima  is  not  easily  explained.  It  is  possible  that  we  have  here  some 
indication  of  the  extent  to  which  age  next  birthday  is  returned  on 
the  Census  schedules  instead  of  age  last  birthday,  an  error  to  which 
attention  is  directed  by  the  Registrar-General  in  his  general  Report 
upon  the  Census.   [Cd.  6610.] 

Passing  from  the  enumeration  figures  to  the  deaths,  it  is  worthy 
of  note  that,  for  the  first  time  in  the  history  of  the  subject,  the 
operator  on  censal  statistics  has  been  enabled  to  make  use  of  returns 
giving  the  number  of  deaths  registered  at  each  year  of  age.  These 
data  are  available  for  the  years  1910-11-12,  and  Mr.  King  has  made 
use  of  them  for  the  purpose  of  sub-dividing  the  figures  given  in 
decennial  groups  for  the  years  1901-10  in  order  to  obtain  the  deaths 
in  quinary  groups  corresponding  with  the  enumerated  populations. 
For  the  English  Life  Table  No.  8  Mr.  King  was  enabled,  in  view  of 
the  completeness  of  the  data,  both  as  to  "  exposed  to  risk  "  and 
deaths,  to  choose  such  quinary  groupings  of  the  ages  as  enabled  his 
formula  of  distribution  to  be  employee!  to  the  greatest  advantage, 
having  regard  to  the  apparent  character  of  the  errors  of  mis- 
statement by  which  the  figures  were  affected.  The  particular  groups 
chosen  are  those  commencing  with  "  4  "  and  '•  9  "  as  the  second 
digit  in  the  age,  and  these  have  been  employed  also  to  exhibit  the 
results  of  the  comparison  between  "  actual "  and  "  expected " 
deaths  which  is  adduced  as  one  criterion  of  the  success  of  the  gradua- 
tion.   It  is  perhaps  somewhat  disturbing  to  find  that  the  age  groups 
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in  which  these  results  are  shown  correspond  with  the  points  selected 
for  the  "  pivotal  values  "  by  which  the  crraduation  was  effected. 
There  seems  to  be  no  conclusive  reason  for  adhering,  in  a  mere 
summary  of  results,  to  the  particular  grouping  which  was  used  for 
the  graduation;  unless,  indeed,  it  is  to  be  asserted  that  the  "actual 
deatlis  "  are  given  ^\ith  a  close  approach  to  accuracy  in  these 
particular  grouj^s.  while  in  any  other  groupings,  they  would  be  given 
very  inaccurately.  In  view  of  past  discussion  upon  the  method,  it 
may,  perhaps,  be  suggested  that  more  dehnite  evidence  as  to  the 
success  of  the  graduation  would  have  been  afforded  had  Mr.  King 
first  graduated  the  numbers  of  deaths  (which  present  a  most  irregular 
appearance),  for  the  removal  of  the  "  local"  errors  that,  not  im- 
probably, constitute  their  chief  defect,  then  presenting  the  aggregate 
of  the  deviations  summarized  in  other  age  groups  than  those  lying 
between  the  points  for  which  the  "  pivotal  values  "  were  derived. 
The  series  of  Life  Tables  for  Females  deduced  from  the  popu- 
lation (as  estimated)  in  1911  and  1912  and  the  deaths  of  those  years 
is  of  particular  interest  as  showing  sej^tarately  the  rates  of  mortality 
among  spinsters,  wives  and  widows.  The  experience  of  spinsters 
reveals  a  lighter  mortality  than  that  of  wives  (though  the  difference 
is  not  very  marked)  at  practically  all  periods  of  life  up  to  age  70 
excepting  that  comprised  within  the  ages  45  to  55,  but  throughout 
the  scale  until  about  age  80,  the  mortality  among  widows  is 
apparently  much  greater  than  that  prevailing  among  either  spinsters 
or  wives.  These  differences  are  striking,  and,  especially  in  the  case 
of  widows,  much  may  be  expected  to  be  made  of  them.  Actuaries, 
however,  will  view  this  feature  \\itli  caution.  It  is  evident  that  the 
spinster  class  is  being  continuously  depleted  by  marriage  and  the 
same  is  true  of  the  widows,  among  whom,  indeed,  as  Messrs.  Hardy 
and  Wyatt  have  shown  in  the  Tables  appended  to  their  report 
upon  the  National  Insurance  Bill,  the  rate  of  re-marriage  is  very 
considerably  higher  than  the  rate  of  marriage  prevailing  among 
spinsters.  Here,  therefore,  there  is  a  continuous  exercise  of  selection, 
which  in  the  case  of  widow  s  must  exert  a  profound  influence  as  with- 
drawing from  the  grouj)  its  healthiest  and  most  vigorous  members. 
While  the  results  brought  out  are,  of  course,  true  so  far  as  they  go, 
the  explanation  of  them,  approached  from  this  standpoint,  may  be 
distinctly  less  subject  to  emotional  colour  than  the  bare  statistical 
conclusions,  as  presented  in  Mr.  King's  report,  suggest.  It  would 
have  been  an  advantage  therefore  if  the  report  had  contained  an 
explanatory  note  such  as  might  serve  to  put  the  uninformed  upon 
thei]"  guard.  In  particidar,  the  presentation  of  the  function  c^, 
deduced  from  these  aggregate  statistics,  appears  open  to  criticism. 
Whatever  may  be  the  real  "expectation  of  life",  on  the  general 
average,  in  the  case  of  a  large  group  of  young  spinsters,  the  majority 
of  whom  will  pass  into  the  "  married "  group,  some  into  the 
"widowed"  group,  and  some  back  again  into  the  "married" 
group,  with  further  alternations  between  these  last  two  groups  in  the 
case  of  a  very  small  proportion,  it  certainly  cannot  be  presented  with 
regard  to  scientific  accuracy  by  a  calculation  made  from  "  spinster  " 
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statistics  at  all  periods  of  life.  At  most,  such  a  calculation  gives  the 
"  expectation  of  life  "  cf  the  minority,  wholly  indeterminate  at  the 
date  of  origin,  who  will  remain  spinsters,  and  its  value  as  so  limited 
is,  at  least,  problematical.  The  same  consideration  applies  mutatis 
mutandis  to  the  corresponding  function  tabulated  in  respect  of  wives 
and  widows. 

The  sectional  life  tables  mark  a  distinct  advance  upon  the  former 
plan  under  which  the  one  general  life  table  applicable  to  each  sex 
was  supplemented  by  a  table  drawn  from  the  experience  of  selected 
"  Healthy  Districts."  Under  that  method  of  compilation,  the  death 
rate  prevalent  over  the  wh'ole  area  was  the  criterion  by  which  was 
determined  the  inclusion  or  otherwise  of  the  experience  cf  a  particular 
district  in  the  supplementary  tables,  and  the  latter  proved  nothing, 
therefore,  except  the  relative  incidence  of  mortality  at  different 
periods  of  life  among  a  body  of  lives  which,  taken  as  a  whole,  was 
already  known  to  be  subject  to  specially  light  death  rates.  The  method 
was  open,  therefore,  to  the  rather  serious  criticism,  from  which  the 
new  plan  is  wholly  free,  that  it  settled  beforehand  what  the  main 
features  of  the  sectional  table  were  to  be. 

Setting  apart  the  "  London  "  tables,  the  sectional  tables  in  their 
apportionment  into  Kural  Districts,  Urban  Districts  and  County 
Boroughs  may  be  regarded  as  corresponding  with  the  Rural,  Town 
and  City  Districts  into  which  the  older  friendly  society  experiences 
were  divided  ;  and  they  exhibit,  as  would  be  expected,  the  same 
relative  features,  the  rates  of  mortality  being  decidedly  lower  in  the 
Rural  Districts  than  in  either  of  the  other  sections,  while  the  Urban 
Districts  show  a  lighter  mortality  than  that  prevailing  in  the  County 
Boroughs.  It  is  not,  however,  evident  that  the  differences  between 
the  three  tables  can  safely  be  regarded  as  affording  a  direct  measure 
of  the  relative  effects  of  existence  under  rural  and  urban  conditions. 
Many  factors,  of  course,  are  operating  upon  the  death  rates,  each 
tending  to  produce  its  own  result  upon  the  particular  section  of  the 
community  which  it  affects ;  and  where  these  factors  are  not  operating 
with  equal  force  over  each  of  the  four  sections  of  the  new  classifi- 
cation their  influence  cannot  be  regarded  as  negligible  in  a  comparison 
of  the  respective  sectional  rates  of  mortality.  Occupation  is  one 
such  influence,  but  materials  by  which  the  effect  of  occupation, 
as  entering  into  the  sectional  experiences,  could  be  disentangled 
from  other  particular  influences  are  not  available.  Geographical 
difierences,  on  the  other  hand,  can  be  investigated  to  some  extent 
by  the  aid  of  the  Manchester  Unity  Tables,  published  a  few  years 
ago,  in  which  considerable  prominence  was  given  to  this  element. 
It  is  true  that  the  presence  of  occupational  influences  was  indicated 
by  this  experience,  but  the  distribution  of  occupations  between  the 
three  areas  was,  on  the  whole,  so  general,  as  evidenced  by  the  table 
on  page  33  of  the  report,  that  differences  of  mortality  due  to  this 
cause  can  almost  be  disregarded  as  an  element  affecting  the  com- 
parison between  the  general  average  experiences  of  the  different  areas. 

The  effect  of  the  geographical  element  in  its  operation  upon 
aggregate  tables  is  at  least  interesting.      From  the  abstract  of  the 
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values  of  c^.  contained  on  page  60  of  the  report  on  the  Manchester 
Unity  Experience  it  appears  that  while  the  differences,  at  the  age  of 
25,  between  the  "  rural "  and  "  urban  "  groups  are,  in  area  1,  1-19, 
in  area  2,  1-63,  and  in  area  3,  1-37,  the  difference  between  "  rural  " 
and  "  urban  "  for  the  whole  society  is  2-14,  being  thus  considerably 
greater  than  the  corresponding  difference  in  the  case  of  any  one  of 
the  three  divisions  of  the  data.  The  reason  is  of  course  that  the 
"  exposed  to  risk"  contributed  by  the  several  areas  entered  respec- 
tively into  the  combined  (whole  society)  "rural"  and  "urban"  groups 
in  wholly  different  proj)ortions,  as  may  readily  be  seen  by  Table 
C,  pp.  160-175  of  the  report.  Thus  area  1,  which  showed  much  the 
lightest  mortality  in  both  sections  contributed  63  per-cent  of  all  the 
"  rural  "  exposures,  but  only  25  per-cent  of  the  "urban  "  exposures  ; 
while  area  2,  which  showed,  again  in  both  sections,  the  heaviest 
mortality,  contributed  but  little  over  9  per-cent  to  the  "  rm-al " 
data,  against  25  per-cent  to  that  of  the  "  urban  "  group.  Area  3, 
which  in  regard  to  mortality  occupied  a  midway  position  between 
the  other  areas,  contributed  to  the  "  rural  "  and  "  urban  "  sections 
respectively  28  per-cent  and  50  per-cent  of  the  total  exposures  in 
those  sections.  In  view  of  these  differences  it  has  seemed  that  the 
results  of  a  distribution  of  the  population  enumerated  at  the  Census 
of  1911  into  areas  corresponding  (in  the  -absence  of  other  criteria) 
as  nearly  as  may  be  with  the  Manchester  Unity  areas,  as  indicated 
by  the  map  on  page  27  of  the  report,  might  be  of  some  interest,  and 
such  a  distribution  has  accordingly  been  made.  The  following  Table 
is  the  outcome  : — 


If  the  conclusions  drawn  from  the  Manchester  Unity  experience 
as  to  geographical  distribution  of  mortality  be  well  founded  (and 
so  far  as  the  writer  knows  they  have  not  been  questioned),  the  figures 
here  set  forth  may  be  held  to  be  of  some  significance  in  relation  to  the 
differences  between  the  death  rates  represented  by  the  new  "  rural," 
"m-ban"  and  "county  borough  "life  tables.  Density  of  population, 
environment,    occupation    and   habits   of  life,  acting  in    combina- 
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tion,  produce  certain  variations  in  the  death  rate  and  these  are 
found  to  satisfy  the  popular  belief  as  to  the  relative  effects  of  country 
and  town  life.  The  operation  oi  these  factors  is  obviously  reflected 
in  the  new  tables,  but  there  are  clearly  other  causes  operating  in 
the  same  direction.  It  is  important  that  these  should  be  kept  in 
view  lest,  under  the  influence  of  the  bare  statistics,  an  exagger- 
ated impression  should  be  formed  as  to  the  possible  effect,  upon  the 
vitality  of  the  population,  of  the  tendency  towards  urbanization 
which  has  for  so  long  a  period  been  manifest  in  the  Census  returns 
of  this  and  other  countries. 


REVIEW. 


Vilal  Statistics  Explained.     By  Joseph  Burn,  F.I.A.,  F.S.I. 
London  :   Constable  &  Co.,   Ltd. 

Mr.  Burn's  book  consists  of  a  series  of  lectures  delivered  in 
connection  with  the  Chadwick  Trust,  and  it  follows  that  his 
subject  is  treated  largely  from  the  point  of  view  of  the  student 
of  sanitary  science.  As  the  author  says,  the  subject  falls  naturally 
into  three  main  divisions  : — 

1.  The  census  as  an  index  to  the  development  of  national 

life,  ^^^th  a  criticism  of   the    methods   adopted   in  its 
collection  and  tabulation, 

2.  The  annual  reports  of  the  Registrar-General,  with  special 

references  to  the  number  and  causes  of  death.  Indica- 
tions of  the  progress  of  sanitary  reform. 

3.  The  preparation  of  mortality  tables  : 

(a)  national, 

{h)  municipal, 

(c)  occupational. 
Practical    uses  of    moitality  tables  by  medical  officei-s 
and  others. 

In  dealing  with  the  first  heading,  a  general  historical  account 
of  the  processes  of  census  taking  is  given,  which  calls  for  little 
comment.  We  note,  however,  that  Mr.  Burn  expre.sses  the  opinion 
that  in  the  census  the  date  of  birth  should  l)e  asked  for  rather 
than  the  age  last  birthday. 

In  chapter  II  a  comparison  is  made  of  the  populations  of 
Great  Britain,  France  and  Gei-many.  In  instituting  this  comparison 
a  variety  of  circumstances  are  brought  under  review  and  the  effect 
of  the  birth  and  death  rates  on  the  growth  of  population  is  closely 
examined  Thus  it  is  shown  that  between  the  years  of  1881  and 
1911,  the  population  of  France  has  increased  from  37  millions  to 
39  millions  only,  whereas  that  of  Germany  has  increased  from  1.5 
millions  to  65  millions,  notwithstanding  that  throughout  that  period 
the  death  rate  in  France  was  less  than  that  in  Germany.  The 
explanation  is  to  be  found  in  the  high  German  birth  rate  which 
is  over  50  per-cent  in  excess  of  the  French. 
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These  figures  lead  to  a  further  consideration,  namely,  the  pro- 
portion of  what  Mr.  Burn  terms  the  "  effective  "  population.  In 
this  connection  the  following  table  taken  from  page  29  is  of 
interest : 


Germany 

England 

France 

One-quarter  of  the  population  is  under 

iige      

One-half  of  the  population  is  under  age 
Tliree-quarters    of    the    popul-.ition     is 
underage 

10-75 
23-50 

40-75 

12-00 
25-75 

42-00 

14-25 
3000 

48  75 

Thus  Mr.  Burn  arrives  at  the  conclusion  that  "  as  far  as  youth 
and  strength  are  concerned,  the  order  of  merit  is  Germany, 
England  and  France." 

In  considering  the  Annual  Reports  of  the  Registrar- General  it 
is  pointed  out  that  it  is  impossible  to  discuss  the  changes  in  the 
birth  rate  without  considering  the  corresponding  anterior  changes 
in  the  marriage  rate.  The  latter  function  is  therefore  first  dealt 
with  and  the  general  tendency  to  defer  marriage  is  clearly  shown. 

In  dealing  with  the  birth  rate,  three  methods  are  adopted  for 
purposes  of  illustration  : 

(a)  Birth  rate  calculated  on  total  population  at  all  ages, 

(h)  Fertility   calculated    on    the    Female    Population    aged 

15-45  years, 
(c)  Legitimate  Fertility  calculated  on  the  Married  Female 

Population  aged  15- -15  years. 

These  three  bases  afford,  of  course,  an  increasing  degree  of 
precision  in  estimating  the  fertility  of  the  population  and  we  could 
have  wished  that  Mr.  Burn  had  proceeded  a  stage  further  to  the 
natural  conclusion  that  the  only  true  index  of  fertility  is  to  be 
found  in  tables  showing  the  rate  of  issue  at  each  age. 

No  attempt  is  made  to  measure  the  effect  on  the  birth  rate  of 
the  deferment  of  the  age  at  marriage,  although  this  could  have  been 
readily  ascertained  from  the  Rates  of  Issue  given  in  the  first 
Annual  Report  on  the  National  Insurance  Act.  Using  these 
figures  we  find  that  the  above  feature  would  account  for  a 
reduction  in  the  birth  rate  of  about  10  per-cent  since  1871, 
whereas  the  actual  reduction  was  over  25  per-cent. 

Incidentally,  as  illustrating  the  danger  of  using  vague  standards 
for  measuring  these  statistical  quantities,  we  may  refer  to  Mr. 
Burn's  quotation  from  the  third  volume  of  tlie  report  on  the  last 
census  of  Scotland,  given  on  page  42  : 

"There  is  a  level  chance  of  a  young  woman,  marrying 
at  17,  being  the  mother  of  at  least  ten  children  ....  this 
chance  in  the  case  of  a  woman  marrying  at  20  is  that  she 
will  be  the  mother  of  at  least  nine  children  .   .   .   ." 
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This  is  a  somewhat  startling  statement,  but  on  referring  to  the 
report  in  question  Ave  are  relieved  to  find  that  it  bears  the  important 
(lualifieation  "  provided  the  marriage  continues  to  the  end  of  the 
fertile  period  of  the  woman's  life." 

The  vital  ([uestion,  however,  as  Mr.  Burn  says,  is  not  '  How 
many  children  are  l)oru  ]  "  but  "  What  proportion  of  children  born 
survive  the  perils  of  infancy?".  In  this  connection  an  analysis  is 
made  of  the  causes  of  death  and  the  opinion  is  e.xpressed  that  much 
remains  to  be  done  in  reducing  this  "  slaughter  of  the  innocents." 

Chapter  IV  is  devoted  to  an  analysis  of  the  death  rates,  and 
diagrams  are  given  illustrating  the  changes  in  the  mortality  from 
certain  epidemic  diseases,  from  Tuberculosis  and  Phthisis  and 
fi^om  Cancer.  The  consideration  of  these  facts  leads  naturally  to 
Mr.  Burn's  main  recommendation,  which  is  of  sufficient  importance 
to  justify  our  quoting  his  words  in  full  : 

"  I  hope  and  believe  that  in  the  future  mortality  tables  will 
be  formed  at  comparatively  short  intervals  both  for  the 
whole  of  the  country  and  for  many  separate  districts, 
so  that  the  rates  may  be  compared  and  the  progress 
towards  improved  mortality  rates  indicated  clearly  and 
indisputably.  I  think  that,  to  m.ake  such  tables  as 
useful  as  possible,  they  should  show,  not  only  the 
mortality  rates  for  each  year  of  age,  but  also  for  each 
age  the  rates  of  mortality  due  to  various  diseases." 

The  author  concludes  Avith  a  simple  demonstration  of  the 
construction  of  such  a  table  by  osculatory  interpolation,  and 
students  who  experience  difficulty  in  this  part  of  their  work  will 
find  the  subject  very  lucidly  dealt  with,  and  a  graduation  of  the 
figures  for  England  and  AVales  is  worked  out. 

We  must  confess  to  some  feelings  of  alarm  when  Mr.  Burn  adds 
the  weight  of  his  authority  to  the  suggestion  that  Life  Tables  should 
be  constructed  for  numerous  districts,  without  a  corresponding 
warning  against  the  use  of  mortality  tables  constructed  from  limited 
data  by  persons  unskilled  in  actuarial  science.  Apart  from  this 
the  object  is  an  eminently  desirable  one,  and  we  would  suggest 
that  there  is  an  opportunity  for  some  of  the  younger  members  of 
the  Institute  to  offer  their  services  to  local  bodies  for  the  i)urpose. 

Mr.  Bui-u's  book  is  embellished  by  numerous  diagrams,  and  our 
gratitude  to  him  in  this  respect  would  l)e  enhanced  if  some  of 
them — notably  those  on  pages  33  and  47 — Avere  a  little  less 
troublesome  to  decipher.  It  is  necessary  to  remember  also  that  the 
lectures  were  addressed  to  a  non-actuarial  body  and  that  in  some 
places,  therefore,  Mr.  Burn  has  contented  himself  with  a  less  degree 
of  precision  or  qualification  than  might  otherwise  have  been  the  case. 

These,  however,  are  small  criticism  of  a  thoroughly  interesting 
work  which  gives  rise  to  many  no\'el  and  interesting  lines  of 
thought  and  cannot  fail  to  liring  home  to  the  reader  the  desirability 
of  a  closer  co-ordination  Ijetween  actuarial  and  sanitary  science. 

A.  H. 
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IRcw  IPcar  Ibonour. 

The  aniiouncement  on  1  January  1915  that  the  honour  of  Knight- 
hood had  been  conferred  on  Mr.  A.  AV.  Watson  will  have  been 
received  Avith  A'ery  great  pleasure  by  the  actuarial  profession. 

At  a  meeting  of  the  Council  of  the  Institute  of  Actuaries,  held 
at  Staple  Inn  Hall  on  12  January  1915,  the  following  resolution 
was  unanimously  passed  : 

"The  Council  of  the  Institute  of  Actuaries  ofler  their 
most  cordial  congratulations  to  Sir  Alfred  Watson.  They 
welcome  the  honour  conferred  on  him  not  only  as  a 
recognition  of  his  official  services  to  the  State,  but  also 
on  account  of  his  exceptional  knowledge  of  the  Friendly 
Society  system  and  of  the  constant  exercise  of  his  great 
influence  and  abilities,  throughout  his  professional  career, 
in  favour  of  a  high  standard  of  Friendly  Society  finance 
based  on  sound  actuarial  principles." 


CORRESPONDEXCE. 


Me.   NATHAN'S   PAPER   OX   SECTION   72   OF  THE 
NATIONAL   INSURANCE   ACT. 

To  the  Editors  of  the   Journal  of  the  Institute  of  Actuaries. 

Sirs, — -I  trust  you  will  allow  me  the  jirivilege  of  removing 
any  misconception  to  which  a  statement  ai)pearing  in  the  October 
numl)er  of  the  Journal  may  give  rise. 

In  his  Note  on  p.  388,  it  would  seem  that  Mr.  Nathan  gathered 
from  my  remarks  during  the  discussion  of  his  recent  paper  that 
I  advocated  the  treatment  of  sickness  in  excess  of  the  normal 
(non-hazardous)  rates  as  entii'ely  due  to  accident  risk,  and 
consequently  the  use  of  unloaded  values  in  estimating  the  release 
under  a  scheme.  This  is  not  a  correct  representation  of  my  views, 
as  I  think  Mr.  Nathan  will  find  on  referring  to  the  report  of  the 
discussion. 

I  am.  Sirs, 

Your  obedient  servant, 

K.  G.  MAUDLING. 

St.  Stephen  s  House, 

Victoria  IhnhayiJcment, 

JVestminster,  London,  5.7F. 

16  December  1914. 
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The  Anahjsis  of  Life  Office  Expenses.  By  Chakles  Hugh 
Maltby,  F.I. a.,  of  the  North  British  and  Mercantile 
Insurance  Company. 

[Read  Lefove  tlie  Institute,  2o  January  1915.] 
I. — IXTRODUCTIOX. 

IX  turning  over  the  pages  of  the  Journal,  one  is  struck  by 
the  number  of  papers  which  would  have  been  rendered  far 
more  valuable  if  more  detailed  data  of  the  actual  expenses  of 
management  had  been  available.  Probably  less  is  known 
about  expenses  than  about  any  other  factor  involved  in  our 
daily  actuarial  work  ;  and  this  comparative  ignorance  is  the 
more  remarkable  when  we  remember  the  immense  amount  of 
thought  and  research  which  has  been  expended  on  the  subjects 
of  Mortahty  and  Interest. 

Perhaps  good  reasons  existed  in  the  past  for  this  comparative 
neglect ;  but  it  appears  to  me  that  the  time  is  approaching — 
if  it  has  not  already  arrived — when  it  will  be  absolutelv  necessarv 
to  investigate  the  subject  of  expenses  to  the  fullest  possible  extent. 
To  mention  only  one  aspect  of  the  subject,  there  is  a  general 
impression  that  expenses  are  tending  to  increase,  and  hence  it 
becomes  important  for  each  office  to  ascertain  whether  this 
impression  is  correct  in  its  own  case,  and  if  so,  the  causes  of  the 
increase.  These  questions  can  only  be  answered  by  a  full  analvsis ; 
but  if  this  is  possible  any  increase  will  be  robbed  of  much  of  its 
force,  even  if  its  cause  cannot  be  removed.  Certainlv  expenses 
are  at  least  as  worthy  of  investigation  as  mortality,  and  will 
probably  yield  more  valuable  results,  since  they,  at  least,  are 
susceptible  of  regulation. 

Practically  the  only  treatment  of  the  subject  of  analvsis  of 
expenditure    in    the    Journal   is  the   paper   read   in    1910  by 

VOL.    XLTX.  I 


112  Tlie  Analysis  of  Life  Ofice  Expenses.  [Apkil 

Mr.  H.  J.  Eietschel — vol.  xliv,  p.  415 — which  is  doubly  valuable, 
since  in  the  discussion  the  late  Sir  George  F.  Hardy  presented 
us  with  what  appears  to  be  one  of  the  main  keys  to  the  solution 
of  the  problem. 

The  present  paper  is  but  little  more  than  a  development 
of  the  suggestion  then  thrown  out,  but  I  think  that  the  further 
consideration  of  the  subject  will  be  of  value,  since  any  steps 
towards  a  more  accurate,  and  practical,  method  of  analysis 
can  only  be  made  as  the  result  of  the  public  discussion  of  tentative 
attempts  at  a  solution. 

I  do  not  advocate  the  analysis  of  expenses  with  any  idea  of 
the  publication  of  results,  or  of  their  comparison  with  those 
of  other  Offices.  There  are  certain  details  of  its  operations 
which  every  Company,  in  justice  to  itself,  is  bound  to  keep 
private  ;  and  of  these,  the  results  of  an  analysis  of  its  expenses 
would  certainly  be  one.  Moreover,  any  comparison  of  results 
would  only  be  misleading,  since  the  details  of  any  method  adopted 
would  probably  vary  in  every  case. 

II. — Is  AX  Analysis  Possible  ? 

The  first  question  which  arises  when  the  problem  is  con- 
sidered, is  whether  a  full  analysis  is  possible  at  all,  in  view  of 
the  nature  of  the  expenses  involved,  and  the  character  of  our 
business.  In  Life  Assurance  we  cannot  always  trace  a  direct 
relationship  between  a  class  of  expense  and  any  "unit"*  in  terms 
of  which  it  can  be  expressed  ;  such  as  exists  in  a  manufacturing 
concern  between  a  product,  and  the  labour,  or  the  materials, 
involved.  Thus,  certain  broad  assumptions  may  be  necessary — 
as,  for  example,  that  made  in  Section  X,  in  a  comparison  of  the 
general  expenses  with  the  Mean  Life  Fund — but  if  this  is 
admissible,  no  insurmountable  obstacle  appears  to  exist.  Of 
course,  a  certain  amount  of  labour  will  be  involved  ;  but,  as  I 
hope  to  show,  an  amount  not  incommensurate  with  the  import- 
ance of  the  subject. 

III. — Uses  of  an  Ajxalysis. 

The  uses  of  the  results  of  a  fuU  analysis  would  be  manifold, 
and  there  is  hardly  a  detail  of  our  daily  work  in  which  a  more 
complete  knowledge  of  the  expenses  involved  would  not  be  cf 
the  greatest  assistance. 

*  For  want  of  a  better  word,  I  use — somewbat  incorrectly — tbe  term  "unit  " 
to  denote  a  quantity  as  a  percentage  of  wbich  a  given  expense  may  be  expressed. 
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Perhaps  the  most  obvious  use  is  in  connection  with  the 
loading  of  office  premiums,  and  the  calculation  of  special  rates  ; 
where  the  possession  of  such  knowledge  should  do  much  to  reduce, 
if  not  to  prevent,  the  evil  of  "rate  cutting",  and  the  payment  of 
excessive  commissions.  At  present  we  may  be  led  to  follow 
precedent,  and  the  practice  of  other  offices,  far  too  blindly, 
without  any  real  knowledge  of  one  of  the  most  important  factors 
involved. 

Again,  economy  of  management  is  one  of  the  most  powerful 
weapons  an  office  can  wield  in  the  struggle  for  business,  and 
a  comparatively  full  knowledge  of  the  incidence  of  expenses  is 
almost  essential,  if  economy  is  not  to  degenerate  into  a  mere 
process  of  cutting  down  the  most  obvious  items  of  expense. 

If  an  annual  analysis  is  made,  the  results  will  gain  in  value 
as  experience  is  accumulated,  and  the  changes  from  year  to  year 
are  noted,  reflecting  as  they  must  almost  every  detail  of  an 
office's  operations. 

If  it  is  admitted  that  our  present  knowledge  of  expenses 
is  defective,  that  no  insurmountable  obstacles  bar  the  wav  to 
a  remedy,  and  that  probably  the  results  will  be  worth  the  labour 
involved,  the  next  step  is  to  consider  how  an  investigation  can 
best  be  made  ;  and  I  suggest  the  following  method  of  procedure 
as  an  approximate  solution  of  the  problem,  and  a  basis  for 
discussion  and  further  work. 

IV. — Requirements  which  axy  System  Must  Satisfy. 

The  following  requirements  have  been  kept  in  view  in  devising 
the  method  : 

I.  Any  method  suggested  must  involve  the  minimum 
amount  of  work  consistent  with  reasonable  accuracy. 
II.  The  particulars  required  must  be  easily  obtained  from 
existing  records  ;  and  no  radical  changes  must  be 
required  in  methods  of  book-keeping  at  present  in  use. 
III.  Any  method  suggested  must  give  effect  to  the  varying 
expenses  involved  under  difierent  classes  of  policies  ; 
and,  as  far  as  possible,  allot  to  each  class  its  full 
and  proper  share. 

I\  .  The  results  must  be  presented  in  such  a  manner  that 
they  can  be  readily  combined  with  the  factors  of 
Mortahty,  and  Interest,  for  use  in  actuarial  calcula- 
tions. 

I  2 
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V.  The  method  must  be  elastic,  and  easily  adapted  to  the 
varying  requirements  of  different  offices  ;  since,  in 
matters  of  detail,  the  scheme  which  will  suit  Office  A 
may  be  totally  unsuitable  for  Office  B. 

It  will  be  gathered,  therefore,  that  when  any  method  of 
analysis  is  first  put  into  operation  it  may  only  be  possible  to 
proceed  on  broad  lines,  and  refinements  in  minor  matters  of 
detail  must  be  left  until  the  results  of  practical  experience  have 
accumulated,  and  the  books  are  perhaps  better  adapted  to  the 
requirements  of  the  system.  In  any  event,  attempts  at  the- 
extreme  subdivision  of  minor  items  of  expense  are  to  be  avoided 
since  the  trouble  involved  is  likelj  to  be  out  of  all  proportion  to 
any  additional  accuracy  obtained. 

V. — Expenses  Dealt  With. 

The  expenses  dealt  with  in  the  paper  are  those  charged 
against  the  Life  Department  in  the  Annual  Accounts,  and  I 
have  assmned  that  in  the  case  of  "  Composite  "  Companies 
the  division  of  any  general  expenses  of  the  whole  Office — such  as 
"  Directors'  Fees" — will  be  made  on  the  basis  usually  adopted 
by  the  Company  whose  Life  expenses  are  under  examination, 
since  probably  a  different  method  is  used  in  every  case. 

In  passing,  however,  attention  may  be  called  to  the  great 
complexity  of  the  problem  involved,  since  no  theoretical  basis 
appears  to  exist  for  the  equitable  apportionment  of  general 
expenses  between  two  or  more  Departments  transacting  widely 
differing  forms  of  Insurance.  I  am  afraid  that  from  its  very 
nature  the  problem  is  only  capable  of  an  empirical  solution  ; 
although,  under  normal  conditions,  a  division  based  in  one  way 
or  another  on  the  Funds  belonging  to  each  section  is  probably 
as  free  from  objection  as  any  other  system  which  can  be 
suggested. 

In  any  event,  these  joint  expenses  should  be  kept  as  small 
as  possible,  in  order  that  the  actual  cost  of  each  department 
may  be  accurately  known. 

From  this  point  onward,  therefore,  I  deal  solely  with  the 
analysis  of  the  expenses  of  a  Company  transacting  Life  business 
only,  since  the  adjustments  necessary  in  other  cases  will  readily 
suggest  themselves ;  a  typical  example  being  dealt  with  in 
Section  XIX. 
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VI. — Main  Groups  into  which   Expenses  May  be  Divided. 

The  expenses  of  a  Life  Assurance  Company  may  be  divided 
into  the  following  six  main  groups  ;  of  which  the  first  five  deal 
with  "  expenses  of  management  ",  and  the  sixth  with  Com- 
mission. 

Group  1-  As  pointed  out  by  Mr.  Duncan  C.  Fraser,  in 
Initial  Expenses,  thc  discussiou  ou  Mr.  Eietschcl's  paper — vol.  xliv, 
p.  448 — a  certain  amount  of  new  business  is  absolutely  necessary 
to  the  well-being  of  an  Office.  Over  and  above  the  necessity 
for  replacing  the  wastage  due  to  claims,  a  certain  amount  of 
expense  is  also  incurred  in  maintaining  and  extending  the  reputa- 
tion of  the  Office,  and  in  enabling  it  to  hold  its  place  amongst 
its  competitors  ;  so  that  the  expenses  incurred  before  a  policy 
is  issued  may  be  divided  into  : 

{a)  The  expenses  incurred  in  searching  for  business,  as 

for  example,  Advertising, 
(b)  The  expenses  incurred  in  actually  placing  a  policy 

on  the  books  after  a  proposal  has  been  obtained,  as 

for  example,  Medical  Fees. 

In  my  opinion,  only  those  expenses  falling  into  section  (6) 
should  be  designated  "  Initial  Expenses  ",  and  can  be  regarded 
as  a  debt  due  to  the  Office  by  the  new  entrant.  Those 
expenses  falling  into  section  («)  are  general  expenses  incurred 
for  the  good  of  the  Office  as  a  whole,  and  as  such  are  allocated  to 
Group  V  below. 

I  regard  the  salaries  and  expenses  of  Inspectors,  Special 
Agents,  and  Branch  Managers,  as  akin  to  Initial  Commission, 
since  payment  depends  largely  on  the  amount  of  business 
produced ;  and  these  items  are  accordingly  treated  as  Initial 
Expenses.  No  doubt,  however,  in  many  cases  much  might 
be  said  for  the  view  that  part  at  least  of  these  particular 
items  really  belongs  to  section  {a),  and  is  incurred  in  searching 
for  business.  Although  this  Group  thus  comprises  com- 
paratively few  items,  I  do  not  think  its  range  is  too  restricted, 
since  the  treatment  of  Group  V  allots  to  each  new  policy  its 
proper  share  of  such  expenses  as  Advertising,  Rent,  &c. 

Incurred  in  connection  with   the   collection   of   the 
Renewal  prcmlums  aftcr  a   policy   has  been  placed   on   the 

Expenses.  i  i 

books. 
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Group  3  -  Incurred  in  connection  with  the  payment  of  the 
Claim  Expenses,  g^^m  assured  upon  the  maturity  of  a  policy  by 
death,  or  survival.  Although  these  expenses  are  very  small, 
they  differ  in  incidence,  and  in  nature,  from  those  in  any  other 
Group,  and  they  are  accordingly  treated  separately  for  the 
purposes  of  this  paper.  In  practice,  no  doubt,  other  methods 
will  suggest  themselves. 

CO 

Group  1-  Arising  out  of  the  Investment  and  management  of 
lYp'enfer        the  Fuuds  of  the  Life  Department. 

As  will  be  seen  later,  no  reason  exists  why  these  expenses 
should  not  be  combined  with  those  of  the  next  Group,  since  they 
are  both  divided  in  proportion  to  the  same  "unit."  In  many 
cases  this  may  be  the  more  convenient  course  to  adopt ;  although 
as  a  matter  of  interest,  I  think  it  preferable  to  treat  them  in 
separate  groups  when  this  is  possible. 

Since  there  are  objections  to  the  use  of  such  terms 
The  general  ^^  "  geucral  "  or  "  ludircct "  expenses,  or  "fixed 
e^^ensesof        charges",  I  proposc  using  the  brief,  but  expressive. 

Management.  ^.  .         . 

technical  term  "  Oncost  "  to  indicate  those  expenses 
falling  into  this  fifth  group. 

In  the  case  of  a  manufacturing  concern,  this  term  is  used  to 
distinguish  all  those  items  in  the  cost  of  a  product  which  do  not 
come  under  the  heads  of  productive  labour,  materials,  or  profit, 
such  as  upkeep  of  premises,  administration,  &c.  Extendmg  the 
same  general  principle  to  Life  Assurance,  I  include  in  this  group, 
not  only  such  expenses  as  Directors'  Fees,  Rent,  &c.,  but  also 
expenses,  such  as  Advertising,  incurred  in  searching  for  business, 
and  expenses  incurred  for  the  benefit  of  the  Office  as  a  whole. 
I  also  propose  including  all  items  of  expense  which  cannot  be 
accurately,  and  conveniently,  divided  up  amongst  the  groups 
to  which  they  properly  belong,  as  for  example,  the  expenses  of 
the  Actuarial  Department. 

This  will  be,  in  most  oSices,  the  largest  of  the  five  groups,  but 
1  think  that  its  size  is  an  essential  feature  of  our  business,  and 
is  not  without  advantages.  Since  the  group  can  easily  be 
split  into  its  component  parts  year  by  year,  its  comprehensive- 
ness does  not  mean  that  a  large  portion  of  the  expenses  is  lumped 
together  into  a  crude  undigested  mass  ;  while,  as  it  is  to  be  com- 
pared with  that  "  unit  "  which  is  the  least  liable  to  accidental 
fluctuations,  its  size  will  to  some  extent  cause  it  to  act  as  a  fly- 
wheel on  the  machinery  of  the  analysis. 
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Group  6-         As  already  mentioned,  the  sixth  group  is  made  up 
Commission.       of  Commissiou — Initial  and  Renewal. 

The  above  apportionment  ignores  the  fact  that,  strictly 
speaking,  certain  minor  items  of  expense  should  be  set  off 
against  certain  miscellaneous  sources  of  profit,  e.g.,  expenses 
incurred  in  connection  with  Surrenders.  In  practice,  however, 
it  is  impossible  to  give  effect  to  such  an  adjustment,  which 
is  fortunately  of  infinitesimal  importance. 

Vn. — Apportionment  of  Individual  Items  of   Expense 

AMONGST    the    MaIN    GrOUPS. 

Having  dealt  with  the  main  groups  into  which  expenses  may 
be  divided,  the  next  step  is  to  consider  the  proper  group  to  which 
each  individual  item  of  expense  should  be  allotted,  the  method 
suggested  being  shown  in  the  annexed  schedule. 

The  basis  adopted  has  been  made  as  broad,  and  as  simple, 
as  possible  ;  and  probably  in  every  case,  the  expenses  of  manage- 
ment can  easily  be  divided  into  the  main  items  shown.  It  is, 
however,  intended  to  be  only  a  very  general  indication  of  the 
procedure  to  be  adopted  in  any  particular  case  ;  since  in  practice, 
the  exact  details  will  vary  in  different  Companies,  and  can  only 
be  determined  by  one  famiUar  with  the  peculiar  circumstances 
of  the  office  in  question.  For  example,  in  a  small  Company 
it  will  be  impossible  to  divide  salaries  to  the  full  extent 
suggested,  and  some  approximate  basis  of  division  must  be 
arrived  at. 

Elaborations  of  the  method  shown  will  readily  suggest  them- 
selves, and  maybe  well  worth  the  extra  trouble  involved,  especially 
when  it  is  desired  to  trace  the  causes  of  any  changes  in  the  results 
of  the  analysis,  from  year  to  year. 

Some  small  miscellaneous  items  of  expense  may  cause  a  little 
trouble  at  first,  but  these  are  really  of  very  minor  importance, 
since  their  effect  on  the  final  ratios  is  negligible. 
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Apportionment  of  individual  items  or  expense  amongst  the 
FIVE  main  Groups. 

L^ew     Ij^  J    cui       j   Invest-  I 

Business  Expenses 'ExpensesL"'^"*       Oncost 

Expenses       ■  ■      ^  Kxpenses 


Item  of  Expense 


1.  Rent,  Kates,   Taxes,    ami    mainten- 

auce  of  Head  Office 

2.  Salaries,  &e.,  of  Head  Office  Staff  :- 

Principal     Officers     and     tlicir 

private  assistants 
Secretary's  Department 
New  Business  Department 
Policy  Department 
Inspectors  and  Special  Agents... 
Agency  Dejiartment 
Renewal  Department    ... 
Claims  Department     "... 
Loanand  Investment  Department 
Actuarial  Department  .. 
Accountant's  Department 
Cashier's  Department    ... 
Typists    ... 

Post  and  Counter  Clerlvs 
Messengers 

3.  Directors' Fees  and  Expenses 

4.  Auditors'  Fees 

5.  Advertising    ... 

6.  Medical  Fees... 

7.  Printing,  Stationery,  Books,  &c. — 
(a)   Prospectuses  and  New  ]5usiness 

Literature 

8.  {h)   General  Office  Stationery,  &c.  ... 

9.  Travelling  and  similar  Expenses     ... 

10.  Stamps  on  : — 

Policies     and     First     Premium 

Receipts 
Premium  Renewal  Receipts  and 

Postage  of  Notices 
Interest  Receipts  and  Postage  of 

Notices 
Circulars  to  Public  and  Agents 
General  Postages 

11.  Legal  Expenses 

12.  Valuation  Expenses  "Iju-p  subjects  of 

13.  Superannuation         J     special  notes. 

14.  Other     General     Expenses,     Petty 

Cash,   &c.,    which    cannot    be 
divided 

15.  Branch   Expenses  : — 

Rents,  &c. 

Salaries,  &c.,  of  Managers 

„  ,,     ,,  Inspectors     and 

Special  Agents 
Salaries,  &c.,  of  Branch  Clerical 

Staffs 

(Stamps  in  a  large  Branch  can  he  sub- 
divided as  per  Item  10  above.) 


1>  P 

J)  p 


*  Indicates  the  group  to  which  a  particular  expense  is  allocated. 
p  Indicates  that  the  item  is  divided  amongst  several  groups. 
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Summary  of  the  items  allotted  to  each  Grouj'. 
The  various  items  allotted  to  each  of  the  main  groups  are 
accordingly  as  follow  : 

Group     I.  Initial  Expenses.        Salaries,  &c.,  of  New  Business 

Dept. 
Salaries,  &c.,  of  Policy  Dept. 
Salaries,     &c.,     of     Inspectors, 
Special   Agents   and    Branch 
Managers. 
Medical  Fees. 

Policy  Stamps  and  Interim  Re- 
ceipt Stamps. 
Group    II.  Reneu'cil  Expenses.     Salaries,  &c.,  of  Renewal  Dept. 

Stamps  on  Premium  Receipts 

and  Notices. 
Salaries    of    Branch    Clerical 
Staffs. 
Group  III.  Claim  Expenses.         Salaries,  &c.,  of  Claim  Dept. 

Share  of  Legal  Expenses. 
Group   IV.  Investment  Expenses .  Salaries,  &c.,  of  Loan  and  In- 
vestment Dept. 
Stamps    and   Postage    on    In- 
terest Receipts  and  Notices. 
Share  of  Legal  Expenses. 
Group     V.  Oncost. 

{a)    Expenses  which  are  undouhtedhj  Oncost. 

Rent,  Rates,  and  Maintenance  of  Head  Office  and 
Branches. 

Salaries,  &c.,  of  Principal  Officers  and  their  private 
assistants. 

Salaries  of  Secretary's  Dept. 
Salaries  of  Typists. 

Salaries   of  Post   and   Counter  Clerks. 
Salaries  of  Messengers. 

Fees  and  Expenses  of  Directors  and  Auditors. 
General  Legal  Expenses. 
General  Postages. 
(6)    Expenses  incurred  in  searching  for  business. 
Advertising. 

Circulars,    Prospectuses,    and    Publicity    literature 
"enerallv. 
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Agents'  Postages  and  Expenses. 
Salaries,  &c.,  of  Agency  Dept. 
Postage  on  Circulars  to  Agents  and  Public, 
(c)    Expetises  treated  as  Oncost,  since  they  cannot  otherwise 
he  conveniently  divided. 
Salaries  and  expenses  of  Actuarial  Dept. 
Salaries  and  expenses  of  Cashier's  Dept. 
Salaries  and  expenses  of  Accountant's  Dept. 
Minor  general  expenses.  Petty  Cash,  &c. 

Note. — General  Stationery,  and  Travelling  Expenses,  are 
sub-divided  according  to  the  Department  by  which  they  are 
incurred,   and  so  allotted  to  the  proper  Group. 

YIII. — Some  Questions  which  may  arise  ix  Practice. 
Item  1-  -jj^jg  ^^gj-j^  includes  such  expenses  as  Fuel,  Lighting, 

Rent,  Rates.  ^  ■ ,.  n  '         o  o' 

Taxes.&c,  of  T.lff"       AT 

Head  Office.  -LiiJi,     «-vv. . 

When  a  Company  only  occupies  a  part  of  its  building,  and  lets 
the  remainder,  a  portion  of  this  item  should,  strictly  speaking, 
be  allocated  to  Group  IV  as  an  Investment  Expense.  Methods 
of  doing  this  will  readily  suggest  themselves,  as  for  example,  on 
a  rental  basis. 
Item  2.-  Although    the    division    shown  has    been  made  on 

Salaries.  &e.,  of  "  ,       ,  .  .  .  .  .,,  i       i  i 

Head  Office  Staff,  g,  departmental  basis,  m  practice  it  will  probably 
be  more  convenient  to  allot  the  salary  of  each  individual 
to  that  group  with  which  his  work  is  mainly  concerned.  On  the 
average,  the  application  of  this  rule  should  yield  good  results, 
since  the  compensating  factors  at  worlc  will  practically  nullify 
any  error  in  the  final  results.  So  far  as  possible,  the  splitting 
of  a  salary  between  two  groups  should  be  avoided,  although 
this  may  sometimes  be  necessary,  under  exceptional  circum- 
stances. 

All  stafi  expenses,  such  as  National  Health  Insurance,  or  any 
allowance  towards  the  payment  of  insurance  premiums,  may  be 
treated  in  the  same  manner  as  salary.  Where  this  rule  cannot 
be  applied ;  as  for  example,  the  cost  of  teas  or  lunches,  it  will  be 
Cjuite  sufl&cient  for  our  purpose  if  the  cost  charged — sav  to  Initial 
Expenses — is  obtained  from 

2  Salaries  allotted  to  Group  I. 


Total  Cost  of  Allowance    x 


2  Total  tSalai-ies. 
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Item  7-  jj-^g     pQg^     Qf    ^]^jg     j^gj^^     ^g    divided    into     two 

Printing. 

Stationery,  &c.       DcirtS  '. 

{a)  Cost  of  Circulars,  Prospectuses,  and  other  Publicity 
matter. 

(6)  Cost  of  General  Office  Stationery, 
the  first  of  which  is  treated  as  a  form  of  Advertising,  and  as  such 
allocated  to  Group  V — Oncost. 

As  regards  the  second,  with  the  aid  of  the  vouchers,  no 
difficulty  will  be  found  in  allocating  the  cost  of  the  larger  items 
to  the  correct  group,  or  to  the  department  by  which  they  were 
ordered.  When  the  larger  items  have  been  dealt  with,  a  small 
residue  will  remain,  representing  the  cost  of  numerous  small 
articles,  and  if  this  cannot  be  divided  without  undue  labour,  it 
can  either  be  assigned  to  Group  V  en  hloc,  or  divided  up  more  or 
less  approximately. 

Item  9.-  Here   again  it  should  not   be   difficult  to  sort   the 

Ind^simuir        vouchcrs  luto  five  groups,  allotting  each  individual 

Expenses.  .  O  iT    '  O 

item  to  the  same  group  as  the  salary  of  the 
member  of  the  staff  by  whom  the  expense  was  incurred.  For 
the  most  part,  this  item  will  consist  of  payments  made  to 
Inspectors,  Special  Agents,  &c.,  and  as  separate  records  will 
probably  be  kept  of  these,  the  work  will  be  much  reduced,  and 
only  a  small  part  of  the  total  amount  will  require  analysis. 
Item  10.-  2^    .^ijj  |jg  observed  that    this   item    is    subdivided 

stamps 

and  Postages.  m^Q  fivc  parts,  tlic  data  for  which  will,  however,  be 
readily  obtained,  since  policies  and  receipts  are  usually  only 
stamped  at  regular  intervals  in  large  quantities.  The  cost  of 
posting  renewal  premium  notices,  circulars,  &c.,  can  also  be 
easily  obtained,  since  these  again  are  issued  periodically  in 
large  batches,  if  the  Postage  Book  is  examined  at  weekly 
or  monthly  intervals.  The  balance  of  the  total  amount  may 
then  be  safely  regarded  as  General  Postages,  and  transferred  to 
Group  V. 

itemii.-  It    is    almost    impossible   to  suggest    any    general 

Legal  Expenses,  manner  of  dealing  with  these  expenses,  since  such 
great  variation  of  practice  exists,  both  as  regards  the  payment  of 
legal  costs  by  the  assured,  and  the  manner  in  which  the  official 
solicitors  are  remunerated.  Methods  will,  however,  readily 
present  themselves  when  the  practice  of  the  office  in  question  is 
known.  In  any  event,  only  Groups  III,  IV,  and  V  will  usually 
be  afi'ected,  and  hence  it  will  be  almost  sufficient  if  the  amount 
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incurred  in  connection    with    claims    only    can    be  separated, 

either  exactly,  or  approximately,  from  the  total  cost. 

Item  12.-  j£  gj-^  amiual  valuation  is  made  the  expenses  involved 

Valnation 

Expenses.  should  bc  trcatcd  as  part  of  the  "  Oncost." 

Where  a  valuation  is  made  only  once  in  five  years,  and  in 
the  case  of  a  distribution  of  Surplus,  the  attendant  expenses 
may  be  treated  in  a  similar  manner  ;  although  another  method 
would  be  to  regard  these  special  expenses  as  a  charge  on  the 
.surplus  disclosed,  instead  of  as  a  part  of  the  normal  expenses  of 
management. 

This  second  course  has  certain  advantages,  although  it  throws 
the  burden  upon  the  "  With  Profit '"'  policyholders. 

In  any  event,  special  expenses  of  this  nature  should  be 
shown,  and  treated,  separately,  so  as  not  to  disturb  the  comparison 
of  the  results  of  the  analysis  year  by  year. 

Item  13.-  The  treatment  of  this  item   will   vary   very  much 

Superannuation.  [^    different    ofiices,    aud    three    distinct    methods 
of  dealing  with  it  present  themselves  : 

(a)  A  separate  Superannuation  Fund  may  be  built  up 
out  of  the  profits  of  the  Company,  upon  which  all 
pensions  are  charged.  This  course  eliminates  Super- 
annuation from  consideration,  so  far  as  our  present 
purpose  is  concerned. 
(6)  A  Pension  may  be  treated  as  deferred  Salary,  and  added 
to  the  salaries  of  that  department  to  which  the 
pensioner  last  belonged,  or  to  which  he  was 
attached  during  the  greater  part  of  his  service, 
(c)  The  whole  cost  of  this  item  may  be  allocated  to 
Group  Y — Oncost. 

In  practice.  Methods  (6)  and  (c)  will  probably  produce 
almost  identical  results,  since  the  pensions  of  any  retired  higher 
officials  will  outweigh  those  paid  to  other  retired  members  of 
the  staff. 

IX. — Brakch  Expenses. 

So  far  only  Head  Office  Expenses  have  been  dealt  with. 
Although  the  same  principles  apply,  it  is  impossible  to  deal 
with  the  subject  of  Branch  Expenses,  except  in  a  very 
general  manner,  owing  to  the  difficulty  of  devising  methods 
which  wiU  be  equally  appHcable  to,  say,  the  London  Branch 
of  a  large  Scottish  Office,  with  a  staff  and  expenses  greater  than 
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the  whole  of  those  of  a  small  Conipam'  ;   and  to  a  small  Branch, 
whose  entire  staff  consists  of  a  manager  and  one  clerk. 

The  analysis  in  the  case  of  Branch  Expenses  has  also  to  serve 
a  double  purpose  since  : 

I.  The  figures  have  to  be  combined  with  those  of  the 
Head  Office,  and 
II.  The  expenses  of  each  Branch  have  to  be  considered 
in  relation  to  the  benefit  accruing  to  the  Company 
from  its  existence  ;  and  in  relation  to  the  expenses  of 
other  Branches. 

In  the  case  of  a  large  Branch,  the  expenses  can  probably 
be  analysed  to  nearly  the  same  extent  as  those  of  a  Head  Office  : 
while  in  the  case  of  smaller  Branches,  the  method  shown  in  the 
general  Scheme  in  Section  VII  will  probably  be  sufficiently  near 
the  truth,  although  it  is  obviously  only  a  compromise. 

It  is  assimied  that  while  the  salary  and  personal  expenses 
of  a  Branch  manager  are  largely  Initial  Expenses,  and  are  onlv 
to  a  small  extent  Renewal,  the  opposite  is  the  case  in  connection 
with  the  clerical  staff,  which  is  largely  occupied  with  book-keeping, 
and  the  collection  of  Renewal  premiums.  The  plan  adopted 
of  allotting  the  whole  of  the  first  item  to  Group  I,  and  the  whole 
of  the  second  to  Group  II,  will,  therefore,  probably  work  well 
under  average  conditions.  If  it  is  not  convenient  to  analyse 
the  item  of  Branch  Postages  as  fully  as  suggested,  the  whole  item 
can  be  treated  as  "  Oncost  ",  until  it  is  deemed  worth  while 
taking  steps  to  obtain  fuller  information.  Branch  Stationery  is 
not  dealt  with,  since  this  is  usually  supplied  by  the  Head  Office, 
and  would  thus  be  included  in  their  figures. 

X. — "  UxiTS  "  IN  Terms  of  which  Expenses  can  be 
Expressed. 

When  the  total  expenses  of  management  have  been  divided 
up  among  the  five  main  groups,  the  next  step  is  to  consider  in 
terms  of  what  '"  unit  "  the  total  expenses  in  each  Group  should 
be  expressed. 

Many  items  of  expense  really  vary  directly  with  the  number 
of  contracts  involved,  and  with  no  other  factor.  As  shown  by 
Mr.  Rietschel,  however,  the  "  contract  "  basis  is  inadmissible 
in  practice,  since  it  leads  to  the  assumption  that  the  premiums 
per-cent  should  vary  according  to  the  amount  assured  ;  or,  in 
other  words,  that  the  assured  should  pay  an  annual  contribution, 
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irrespective  of  the  size  of  his  policy,  to  cover  these  particular 
expenses,  a  scheme  unworkable  under  present  conditions.  The 
*'  contract  "  basis  is,  however,  useful  as  an  auxiliary  to  the  use 
of  other  "  units  "  in  tracing  the  causes  of  changes  in  the  final 
ratios  from  year  to  year  ;  and  in  ascertaining  the  expenses  in- 
curred under  different  classes  of  policies.  These  uses  arc  dealt 
with  later. 

The  elimination  of  the  "  contract "  basis  leaves  only  three 
"  units  '"'  in  terms  of  which  expenses  may  be  expressed.  These 
are:  Sums  Assured,  Premium  Income,  Interest  Income  or  the 
mean  life  Fund  ;  the  "  unit  "  whose  use  is  suggested  for  the 
expenses  of  each  Group  being  giveii  in  the  following  table. 

For  special  purposes,  of  course,  it  may  be  useful  sometimes 
to  adopt  other  "  units  "  than  those  suggested.  For  example, 
the  cost  of  advertising  may  also  be  compared  with  the  new 
business  obtained,  as  a  rough  test  of  the  efficiency  of  the  methods 
adopted. 


Group  and  Nature  of 
Expenses  involved 


Group  I. — 

Initial  Expenses. 


"  Unit"  in  proportion  to 

Avliicli  it  is  proposed  to 

divide  total  expenses  of 

each  Group 


Result  vielded 


Total  new  8iims  Assured 
after  deduction  of 
Reassui-auees. 


Initial  Expenses  for 
each  f  LOO  of  New 
Business. 


Group  II. — 

Renewal  Expenses. 


Group  III. — 

Claim  Expenses. 


Group  IV. — 
Investment 

Expenses. 

Group  V. — 
Oncost. 


Total  Premium  Income 
(includinir  new  pre- 
miums, with  the  ex- 
cpption  of  Single 
Payments). 

Total  Claims  paid  by 
maturity  or  death 
(Sums  assured  only). 


Meai 


Fund     of 
year. 


the 


Cost  of  collecting  eacli 
£1  of  Premium  In- 
come. 


Cost    of     payment     of 
each  £100  claimed. 


Rate  of  Interest  on 
Funds  required  to 
provide  for  these 
expenses. 


It  will  be  obvious  that  not  one  of  the  '"'  units  "  suggested  is  an 
ideal  .standard  of  comparision,  since  each  is  liable  to  variations 
apart  from  the  expenses  with  which  it  is  used.  For  instance,  a 
heavy  fall  in  the  value  of  securities  would  cause  an  apparent 
increase  in  the  ratio  under  Group  Y,  even  if  the  Oncost  really 
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remained  unaltered.      They  are,   however,  the  best  standards 
available,  and  the  reasons  for  any  alteration  will  be  easily  recog- 
nized, and  given  effect  to,  especially  when  the  experience  of,  say, 
ten  consecutive  years  is  to  be  combined. 
^^■^^  It   will   be  observed   that  the  "  unit  "  used  is  the 

Expenses. 

total  7iet  new  sums  assured,  the  commission  received 
under  reassurances  being  deducted  from  the  total  amount  of 
initial  commission  paid  before  the  latter  is  analysed.  The 
adjustments  necessary  in  respect  of  proposals  rejected,  or  not 
taken  up,  and  for  the  special  features  of  Xon-Medical  business, 
Joint  Life  Policies,  &c.,  are  dealt  with  in  Section  XII,  when  the 
analysis  is  extended  to  different  classes  of  Policies. 
Renewal  j^  jg  jjj  conuectiou  wlth  these  that  the  inadmissibilitv 

Expenses. 

of  the  "  contract  "  basis  causes  most  difficulty,  since 
any  other  method  can  only  be  a  compromise.  The  "  unit " 
suggested  is  the  total  annual  Premium  Income,  which  includes 
a  certain  amount  of  new  business,  so  that  the  ratio  obtained  is 
hardly  correct  from  a  theoretical  point  of  view.  It  has,  how- 
ever, the  advantages  that  the  labour  of  ascertainino;  the  exact 
renewal  premium  income  is  avoided,  and  that  the  ratio 
obtained  is  that  required  in  the  calculation  of  Office  rates, 
since  the  loading  for  these  expenses  is  usually  applied  to  all 
premiums,  including  the  first.  Moreover,  a  new  policy  does 
undoubtedly  cause  the  renewal  department  a  certain  amount 
of  extra  work  in  placing  it  on  the  books. 

Another  difficulty  is  that  the  ratio  obtained  makes  no  distinc- 
tion between  annual  premiiuns,  and  those  payable  more 
frequently.  For  example,  if  we  have  two  assurances  with 
premiums  of  £8  per  annum;  in  the  first  case  payable  annually, 
and  in  the  second  case  payable  quarterly,  each  policy  is  charged 
practically  the  same  amount,  although  the  actual  expenses  in 
the  second  case  are  four  times  those  in  the  first.  Xo  remedy, 
however,  is  possible,  without  the  use  of  special  books  designed 
to  give  the  information  required;  and  the  additional  accuracy 
would  hardly  be  worth  the  extra  labour  involved.  The  ratio 
obtained  is  small — probably  under  2  per-cent.  on  the  Premimn 
Income — and  sufficiently  accurate  for  our  purpose,  if  the  assump- 
tions involved  are  borne  in  mind  in  making  use  of  it. 
"Oncost-  The  use   of    the    Mean    Fund  as    a  basis  for  the 

division  of  the  general  expenses  of  management  was,  I  believe, 
first  suggested  by  the  late  Sir  G.  F.  Hardy,  during  the  discussion 
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on  Mr.  Rietschel's  paper   (vol.   xliv,  p.   451)   in  the  following 

words  : 

"  That  expenditure  {i.e.,  general  expenses)  could  not 
"  be  expressed  in  the  form  of  a  ratio  on  the  renewal 
"  premiums  :  it  was  rather  a  ratio  on  the  reserve  values 
"  of  the  policies.  In  other  words,  it  could  be  best  ex- 
"  pressed  by  making  a  reduction  from  what  might 
"  otherwise  be  considered  a  safe  rate  to  assume.  If  it 
"  was  assumed  that  the  Office  would  make  3|  per-cent, 
"  he  thought  it  was  a  very  fair  suggestion  that  \  per-cent 
'■'  should  be  taken  oft'  that  amount  to  cover  the  cost  of 
"  obtaining  the  interest  and  managing  the  funds,  and  that 
"  the  premiums  should  be  based  on  the  lower  rate." 

By  the  method  suggested,  each  policyholder — including  new 
entrants — contributes  a  percentage  on  the  reserve  held  against 
his  policy,  year  by  year,  towards  the  general  expenses  of  manage- 
ment, his  contribution  being  thus  proportionate  to  his  interest 
in  the  Company.  The  method  has,  moreover,  great  advantages 
in  connection  with  actuarial  calculations,  since  it  is  applicable 
to  all  classes  of  policies,  and  automatically  apportions  a  fair  share 
of  the  Oncost  to  each.  A  comparison  with  the  arithmetic  mean  of 
the  Life  Funds  at  the  beginning,  and  at  the  end  of  the  year, 
really  gives  a  ''  force  of  expense",  as  compared  with  the 
eft'ective  rate  of  interest  used  in  Life  Office  calculations  ;  but 
this  point  is  of  no  practical  importance,  although  it  could  easily 
be  given  effect  to  if  desired. 

XI. — Commission. 

If  the  results  of  an  analysis  of  this  item  are  to  be  of  any 
practical  value,  efiect  must  be  given  to  the  varying  scales  of 
commission  in  force  under  different  classes  of  policies. 

This  presents  considerable  difficulty,  but  as  regards  Initial 
Commission,  the  problem  is  readily  solved  by  means  of  the 
"  Analysis  of  Initial  Expense  "  Book,  described  in  Section  XII. 
As  there  shown,  this  book  will  supply  the  data  required  in 
respect  of  each  class  of  policy,  with  a  minimum  amount  of  labour. 
The  subject  of  Renewal  Commission  is  far  more  difficult,  since 
for  an  exact  analvsis  we  require  to  know  the  Premiiun  Income, 
and  the  Renewal  Commission  paid  thereon,  under  each  class  of 
policy.  As  a  rule,  this  information  could  not  easily  be  obtained, 
even  approximately,  and  I  think  that  there  is  no  alternative 
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but  to  igiiore  the  question  of  Renewal  Commission,  and  to  assume 
that  it  is  payable  on  the  normal  scale,  or  on  a  slightly  sub-normal 
scale,  in  every  case.  This  assumption  errs  on  the  side  of  safety, 
since  those  cases  under  which  no  renewal  conmiission  is  payable 
will  probably  outweigh  any  cases  under  which  the  rate  is  in  excess 
of  the  normal  scale.  The  accuracy  of  the  assumption  can  be 
roughlv  tested  by  the  use  of  the  premium  income  under  each  class 
of  policv  at  the  last  valuation,  when  it  will  be  apparent  whether 
further  investigation  is  necessary. 

XII. — Analysis   of    Expenses   According   to   Class 
OF  Policy. 

So  far  the  expenses  have  only  been  analysed  in  respect  of  the 
business  as  a  whole,  but  if  the  results  are  to  be  of  any  practical 
use  a  further  analysis  must  be  made  giving  the  expenses  involved 
under  each  class  of  policy  ;  in  the  first  place,  because  certain 
expenses  are  incurred  under  some  classes  of  policies,  and  not 
under  others  ;  and  in  the  second  place,  because  certain  expenses 
vary  purely  with  the  number  of  contracts  involved.  If  the 
latter  feature  is  ignored,  and  such  an  expense  is  divided  over  the 
total  Sums  Assured  of  the  whole  Office,  the  ratio  obtained  would 
be  correct  if  every  policy  were  for  the  same  amount.  Hence, 
the  ratio  in  question  only  applies  to  a  policy  for  the  average 
sum  assured  of  the  whole  Office  ;  and  as  the  average  amount 
varies  widely  under  different  classes  of  policies,  the  results  of  a 
general  apportionment  will  be,  in  some  cases,  far  from  the 
trutli. 

We  can,  however,  divide  those  expenses  which  vary  on  a 
contract  basis,  amongst  the  different  classes  of  policies,  according 
to  the  number  of  contracts  in  each  class  ;  and  then  proceed  to 
apportion  the  amount  so  allotted  to  each  class,  in  proportion  to 
the  total  sums  assured  under  that  class.  The  ratios  obtamed  are 
now  correct  for  a  policy  of  the  average  amomit  in  each  class. 

This  procedure  is  free  from  the  objection  attaching  to  a  general 
division  on  a  contract  basis  ;  since,  although  we  cannot 
differentiate  between  the  rates  per-cent  charged  for  policies  of 
various  amounts  in  the  same  class,  there  is  no  objection  to  the 
rates  under  one  Table,  as  a  whole,  being  more  heavily  loaded  for 
expenses  than  the  rates  under  another  Table. 

The  next  step  is  to  consider  to  which  of  the  expenses  this 
further  analysis  must  be  applied. 

VOL.   xlix.  k 
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Group  I.     Initial  Expenses  and  Initial  Commission. 

The  individual  items  of  which  this  group  is  comprised  are  : 

(a)  Salaries  and  Expenses  of  New  Business,  and  PoHcy 

Departments  at  Head  Office. 
(6)  Stationery. 

(c)  Salaries  and  Expenses  of  Inspectors,  &c. 

(d)  Medical  Fees. 

(e)  Policy  Stamps, 

(/)  Initial  Commission. 

Of  these  items  (a)  and  (6)  vary  mainly  with  the  number  of 
cases  involved,  while  it  is  a  matter  for  personal  decision  whether 
item  (c)  varies  with  the  amount  of  new  business  completed,  or 
with  the  amount  for  which  proposals  are  obtained.  Personally, 
I  incline  to  the  latter  view,  since,  as  will  be  seen  later,  a  treat- 
ment on  this  basis  gives  some  correction  for  any  error  involved 
in  treating  the  whole  of  this  item  as  an  Initial  Expense. 

Items  (a)  and  (6),  therefore,  may  be  divided  amongst  the 
difierent  classes  of  policies,  in  the  proportion  which  the  number 
of  cases  in  each  class  bears  to  the  total  number  of  proposals 
received,  while  item  (c)  may  be  divided  in  proportion  to  the  total 
sums  assured  in  each  class. 

The  data  necessary  for  the  analysis  of  the  remaining  items 
are  most  accurately  obtained  by  the  use  of  a  special  book,  giving 
the  following  details  of  each  proposal,  and  divided  up  into  sections 
according  to  the  different  classes  of  policies.  It  is  only  by  some 
such  means  that  the  necessary  adjustments  for  Joint  Life 
Proposals,  Non-Medical  business,  cases  rejected,  &c.,  can 
accurately  be  obtained,  and  effect  given  to  the  varying  scales 
of  commission  in  force. 

The  small  amount  of  extra  work  entailed  by  such  a  book 
appears  to  be  well  warranted  by  the  additional  accuracy  obtained. 
If  even  this  labour  is  objected  to,  approximations  will  suggest 
themselves,  although  it  is  absolutely  necessary  to  ascertain  the 
number  of  contracts,  and  the  total  sums  assured  under  each  class. 
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Analysis  of  Initial  Expenses  Book. 
Class  of  Assurance 


Proposal 

Pnlirv 

Sum 

]\If>(lir:il 

Policy 
Stamp 

In'itiai,  Commission 
Paid. 

Other     i 
Special    i 
Expenses  \ 
incuired  . 
in  any- 
particular 
case 

No.           No. 

Assured        Fee 

Normal 
Scale 

Special 

or 

Oveniding 

If  the  Chief  Medical  Officer  is  remunerated  by  a  fixed  fee, 
irrespective  of  the  number  of  cases  examined,  the  amount  to  be 
entered  against  each  case  examined  at  Head  Office  is  obtained 
from 

(Expenses  of  Head  0£S.ce  examinations)  -i- 

(No.  of  Examinations  at  Head  Office). 

Cases  rejected,  or  not  taken  up,  should  be  allotted  a  separate 
section  of  the  book  ;  and  throughout  the  analysis  would  be 
treated  as  a  separate  class  of  policy,  the  total  initial  expenses 
allotted  to  which  would  be  finally  added  to,  and  treated,  as  part 
of  the  Oncost. 

We  thus  obtain  the  total  Initial  Expenses  allotted  to  each 
class  of  Policy  ;  the  division  of  these  amounts  by  the  appro- 
priate new  Sums  Assured  giving  the  Initial  Expenses  per  £100 
of  new  business  in  each  class. 

Grou])  II.     Renewal  Expemes. 

These  expenses  do  not  vary  with  the  class  of  policy  involved, 
and  the  ratio  obtained  from  the  whole  business  is  applicable  to 
all  classes  alike ;  although  the  assumptions  made,  and  the 
difficulties  involved,  dealt  with  in  Section  X,  must  be  borne 
in  mind. 

Group  III.     Claim  Expemes. 

As  these  expenses  vary  solely  with  the  number  of  contracts 
involved,  they  may  be  dealt  with  in  the  manner  suggested  above. 
It  hardly,  however,  seems  worth  while  troubling  about  such 
a  refinement,  since  the  amount  involved  is  so  small.  Moreover, 
any  subdivision  will  probably  lead  to  violent  fluctuations  in  the 
ratios  obtained  year  by  year. 

K  2 
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Groiqys  IV.  and  V.     Investment  Ex'penses  and  Oncost. 

Xo  further  division  is  necessary,  since  the  method  adopted 
automatically  apportions  a  fair  share  of  these  expenses  to  every 
policy,  and  to  each  class. 

The  question  of  Renewal  Commission  has  already  been  dealt 
with,  so  that,  in  practice,  this  additional  analysis  will  be  confined 
to  Initial  Expenses  and  Initial  Commission. 

XIII. — What  Constitutes  a  "Class  of  Policy." 

The  length  to  which  this  further  analysis  is  to  be  carried, 
and  the  manner  in  which  the  policies  should  be  divided  in  classes, 
must  be  settled  by  each  Office  for  itself.  Apart  from  certain 
assurances,  such  as  those  under  Non-Medical,  and  Joint  Life 
Tables,  and  those  under  which  distinct  commission  scales  are  in 
force,  the  determining  factor  in  deciding  whether  or  not  it  is 
necessary  to  form  a  separate  class  for  a  certain  kind  of  policy 
will  be  that  the  average  sum  assured  thereby  is  distinctly 
different  fi'om  that  under  other  Tables.  It  is  further  necessary 
that  a  class  should  be  sufficiently  comprehensive  to  ensure  that 
enouo'h  new  business  will  be  obtained  thereunder,  vear  bv  vear, 
to  prevent  violent  fluctuations  in  the  ratios.  Bearing  these 
points  in  mind,  it  should  not  be  difficult  to  divide  the  new 
business  into  broad  groups,  classing  together  all  Tables  in  the 
prospectus  under  which  the  average  sums  assured  do  not  usually 
vary  one  from  another  by  £25-£50. 

Special  policies,  such  as  Issue  Risks,  of  which  only  one  or 
two  are  granted  from  time  to  time,  may  conveniently  be  grouped 
together,  irrespective  of  their  nature,  since  they  are  usually  for 
large  amounts.  It  will  probably  be  convenient  to  include  with 
these  Short  Term  Assurances  issued  for  periods  of  one  year  or 
less,  since  under  this  class  of  assurance  the  average  sum  assured 
probably  decreases  as  the  term  increases. 

This  course  will  do  much  to  remove  the  difficulty  that,  if  all 
Short-Term  Pohcies  are  grouped  together,  the  Initial  Expenses 
applicable  to  the  class  as  a  whole  cannot  possibly  be  covered  by 
any  premium  which  can  be  charged  for  very  short  terms. 

It  may  also  be  convenient  to  grouj)  together  all  policies  under 
the  ordinary  Tables  for  very  large  amounts,  since  this  course 
will  enable  the  c^uestion  of  special  rates  for  such  assurances  to 
be  investigated  easily,  and  will  tend  to  render  the  Initial 
Expense   ratios   under  other  classes  more  stable  from  year  to 
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year.  On  the  other  hand,  this  procedure  will  tend  slightly  to 
increase  the  share  of  those  expenses  varying  on  a  contract  basis 
allotted  to  the  remaining  classes  ;  since  the  average  sums  assured 
thereunder  are  decreased. 

XIV . — Anxl'ities  . 

In  addition  to  the  expenses  arising  out  of  the  payment,  &c., 
of  Annuities,  the  following  expenses  will  fall  to  be  allotted  to  the 
Annuity  business  of  a  Company. 

Initial  Expenses  axd  Com.missiox.  Annuities  should  be 
treated  as  a  separate  class  in  the  analysis  of  this  group,  although 
the  amount  allotted  to  annuities  in  respect  of  the  expenses  of 
Inspectors,  &c.,  must  be  to  some  extent  arbitrary,  since  no  real 
basis  of  division  exists. 

Renewal  Expenses  are  not  incurred  under  Immediate 
Annuities,  although  this  ratio  will  be  used  in  connection  with 
the  premiums  for  Deferred  Annuities, 

Claim  Expenses.     Xot  incurred  under  Annuities. 

Investment  Expenses  and  Oncost.  Annuities  should 
bear  their  full  share  of  these  expenses,  the  general  ratio  for  the 
whole  office  being  used. 

An  apportionment  on  these  lines  should  be  made  whether 
a  separate  Annuity  Fund  is  set  up  or  not,  since  in  the  first  case 
it  will  be  necessary  to  ascertain  how  much  of  the  Life  Expenses 
should  be  charged  to  the  Annuity  Department. 

XV. — Uses    of    the    Results    of   the    Analysis    in 
Connection  with  the  Calculation  of  Rates. 

When  the  analysis  is  complete  we  shall  be  in  possession  of 
the  following  information  in  regard  to  the  expenses  for  a  particular 
year ;  the  figures  inserted  in  the  second  column  being,  of  course, 
imaginary. 


■ 

Nature  of  Expense 

Cost 

.  *Initial    Expenses     for    Whole-Life 

I"100   ])er-eent    of   the    Xew    Sums 

Policies. 

Assured. 

,  *Iiiitial  Coiuniission  foi-   Whole-Lifo 

1-246    per-cent    of    the    Xew    Sums 

1            Polii-ies. 

Assured. 

Renewal  Expenses    ... 

1-109    per-cent    of     the     Premium 

Income. 

:     Heiiewiil  Comniissioii 

t2-503    per-cent    of     the     Premium 

1 

Income. 

;     Claim  Expenses 

--125      per-cent      of      the      Sums 

1 

Assured  Paid  in  Claims. 

Investment  Expenses  iin<l  Oncost  ... 

-3o6  per-cent  of   the    Mcmu    Fund 

for  the  year. 

*  Tlie  cost  of  these  items  will  vary  according  to  the  Class  of  Policy, 
t  Assumed  in  accordance  with  Section  XI. 


132  The  Analysis  of  Life  Office  Expenses.  [April 

Bringing  these  items  together  into  the  formula  for  the  Office 
Premium  for  a  Whole  Life,  Non-Participating,  Policy,  we  have 
the  following  expression  : 

1^^      /100-425  •   l•190  +  l•246^ 


100 


•3-609V  l4  a^       J 


Renewal  Expenses         Claim  Initial  Expenses 

and  Commission.       Expenses.        and  Commission.  • 

Assuming  that  3|  per-cent  is  the  rate  normally  assumed 
in  calculations,  the  rate  of  interest  used  in  the  above 
formula  should  be  (3*500  — "oSO)  per-cent,  or  3"144  per-cent, 
in  order  to  provide  for  the  Oncost  and  Investment  Expenses. 

The  formula  then  reduces  to 

l-03744(102-861x7r^.  + 2-436  X -03048^) 

or  106-712x77.,.  + -07  7 

[At  age  40,  with  0^-^'^  Select  Mortality  the  premium  given  by  the 
above  formula  (£2  13s.  2d.)  is  that  given  by  106-7 127r.p  + -174 
on  a  3^  per-cent  basis,  or  9d.  less  than  the  rate  given  at  3 4 
per-cent  by  Mr.  Andras's  formula 

l-05(1007r,+ ,   ^      +-125)  =  107-1  X7r.,.  + -202.] 

On  these  lines  a  skeleton  set  of  rates  for  quinquennial,  or 
even  decennial,  ages  can  be  constructed,  using  the  formula  for 
each  class  of  policy  obtained  from  the  results  of  the  analysis. 
A  comparison  of  these  rates  with  those  in  use  will  then  show  the 
extent  to  which  the  working  formulae  are  justifiable,  and  the 
margin  allowed  by  them  for  profit,  and  fluctuations,  over  and 
above  that  provided  by  the  assumptions  made  as  to  Mortality 
and  Interest. 

Although  in  some  cases  it  may  be  necessary  to  use  a 
fractional  rate  of  interest  (probably  lying  between  3|  per-cent 
and  3  per-cent)  in  calculating  the  trial  rates,  the  net  premiums 
at  the  rate  required  can  easily  be  obtained  by  the  use  of  a  first 
difference  interpolation ;  an  investigation  showing  that  the 
error  involved  is  practically  neghgible.  Moreover,  although 
an  annual  analysis  of  the  expenses  is  made,  it  will  probably  only 
be  necessary  to  calculate  such  trial  rates  at  long  intervals,  when 
a  decided,  and  apparently  permanent,  change  is  found  to  have 
occurred  in  the  weight  or  incidence  of  the  expenses. 

*d  when  I  =  -03144. 
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It  is  not  suggested  that  the  results  of  an  analysis  should  be 
actually  used  in  the  calculation  of  Office  premiums,  but  simply 
that  the  skeleton  set  of  rates  mentioned  would  be  a  most  valuable 
guide  in  fixing  the  formulae  to  be  used  in  practice.  Over  and 
above  the  loading  required  to  cover  the  actual  expenses  which 
will  probably  be  involved,  a  further  provision  must  be  made, 
varving  with  the  profit  anticipated  from  each  class  of  policy, 
competition,  and  the  general  views  of  the  management.  For 
example,  the  rates  for  complicated  Survivorship  Assurances  will 
naturally  be  loaded  very  heavily,  on  account  of  the  extra  trouble 
involved,  and  the  small  amount  of  profit  possible.  Although  I 
have  only  mentioned  the  use  of  an  analysis  of  the  expenses  of  a 
single  year,  it  will  be  obvious  that  the  results  will  gain  in  value 
year  by  year,  as  experience  is  accumulated,  and  it  becomes  possible 
to  eliminate  casual  fluctuations  in  the  different  ratios  by  a  rough 
graduation. 

An  analysis  of  expenses  would  not  supplant  the  methods 
at  present  in  use,  but  merely  supplement  them,  and  even  when 
the  subject  has  been  brought  to  a  fine  art,  I  do  not  anticipate 
that  the  formulae  in  daily  use  will  be  found  to  be  defective.  The 
difference  will  be  that  we  shall  then  have  an  accurate  knowledge 
of  the  past  experience  in  respect  of  all  the  main  factors  involved, 
instead  of  only  two  of  them,  and  so  be  far  better  able  to  provide 
for  the  future. 

The  methods  of  using  the  results  of  an  analysis  in  the  investi- 
gation of  surrender  values  and  other  functions  will  be  obvious, 
and  need  not  be  dwelt  on  here. 

At  the  end  of  the  paper  I  give  a  few  short  tables  showing 
the  loading  given  by  a  reduction  of  ^  per-cent,  and  h  per-cent,  in 
the  rate  of  interest  used  in  calculating  the  net  premiums.  These 
are  only  a  portion  of  a  fairly  complete  set  for  several  rates  of 
interest,  but  are  sufficient  to  show  the  general  tendency,  and  to 
prove  that  the  method  proposed  for  loading  for  general  expenses, 
or  Oncost,  applies  equally  well  to  all  classes  of  assurances.  This 
feature  is  especially  brought  out  by  the  Table  of  Survivorship 
premiums. 

XVI. — The  Question  of  Charging  Special  Rates  for  very 
Large  Assurances. 

Space  forbids  the  discussion  of  the  ethics  of  this  subject  ; 
or  such  questions  as  the  relative  value  to  an  Office  of  large  and 
small  assurances,  and  the  rates  of  mortality  under  large  cases, 
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which  have  to  be  considered  in  practice.  It  will,  however,  be 
interesting  to  examine  the  extent  to  which  an  analysis  of  expenses 
would  be  of  practical  use  in  arriving  at  the  special  rates  to  be 
(|uoted  for  very  large  cases.  As  already  indicated,  if  this  course 
has  been  decided  upon,  it  will  be  necessary  to  consider  these 
policies  as  a  class  apart,  and  to  ascertain  the  Initial  Expenses 
incurred  thereunder.  Apart  from  Cojnmission  these  are  likely 
to  be  very  small,  on  account  of  the  size  of  the  average  sums 
assured. 

Since  Renewal  and  Claim  Expenses  var\'  purely  on  a  contract 
basis,  they  are  practically  negligible  in  the  case  of  very  large 
assurances  ;  although,  if  this  view  is  adopted,  the  "  units  "'  used 
in  the  general  division  of  these  expenses  must  be  suitably  adjusted 
by  the  omission  of  the  premiums,  &c.,  under  policies  of  this  special 
class.  This  will  be  a  very  easy  matter,  and  will  have  no  appreci- 
able effect  on  the  accuracy  of  the  general  ratios. 

I  consider  that  these  policies  should  contribute  their  full 
share  towards  the  expenses  of  Investment  and  Oncost.  In 
addition,  therefore,  to  these  last,  it  wnll  only  be  necessary  to  load 
for  Initial  Expenses,  and  for  the  scale  of  Commission  payable. 

If  trial  rates  are  constructed  on  these  lines,  the  actuary  will 
be  in  a  position  to  judge  what  additional  loading  for  profit  should 
be  imposed,  and  to  arrive  at  working  formula.'  for  practical  use. 
A  very  narrow  margin  for  fluctuations  will  be  required,  since 
the  Initial  Expenses  are  definitely  known  and  the  weight  of  the 
other  two  items  is  hardly  likely  to  increase  to  a  serious  extent. 
Conversely,  it  will  be  possible  to  judge  the  maximum  commission 
which  can  be  paid  under  a  given  scale  of  premiums. 

In  fixing  the  sum  assured  to  which  these  special  rates  are  to 
apply,  it  is  necessary  to  bear  in  mind  that  sufficient  policies  of 
this  class  must  be  obtained  to  form  an  average  ;  and  also  that  the 
larger  the  average  sum  assured,  the  lower  the  rates  of  premium 
produced.  From  general  considerations,  I  am  inclined  to  think 
that  in  many  cases  £5,000  might  prove  a  suitable  amount  for  the 
lower  limit,  but  this  is  a  matter  for  individual  investigation. 
Only  the  sums  actually  retained  by  the  Company  are,  of  course, 
to  be  taken  into  account. 

XVII. — AVoRK  Involved  by  the  Method  Suggested. 

The  extra  work  involved  by  the  method  will  necessarily  vary 
greatly  in  different  Offices,  according  to  the  system  of  book- 
keeping  adopted,    and   the    extent    to   which  the  expenses  of 
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management  are  already  anah^sed.  Assuming,  however,  that 
these  aie  habitually  split  up  into  their  chief  component  parts,  the 
only  main  items  under  which  additional  work  will  be  involved 
are  Salaries,  Travelling  Expenses,  Stationery,  Stamps,  Postages, 
and  perhaps  Legal  Expenses.  None  of  these  involves  an  extra- 
ordinarv  amount  of  work,  and  once  an  annual  analysis  has  been 
decided  upon,  it  will  be  an  easy  matter  to  devise  a  few  simple 
additions  to  the  books  already  in  use,  which  will  greatly  simplify 
the  process,  and  render  the  data  required  more  readily  obtainable. 
At  the  outset,  too,  approxmiations  may  be  substituted  for  more 
exact  methods  in  dealing  with  some  of  the  items. 

The  further  analysis  according  to  classes  of  policies  involves 
practically  no  additional  work,  beyond  keeping  up  to  date  the 
book  suggested  in  Section  XII . 

Once  the  data  have  been  obtained  in  the  form  required,  little 
extra  labour  is  essential,  although  further  investigation  of  the 
results  may  be  pushed  to  almost  any  extent,  and  will  probably 
well  repay  the  trouble  taken. 

AVhen  it  is  remembered  that  the  work  can  be  carried  on 
continuously  throughout  the  year,  and  that  the  data  will  be 
collected  from  several  different  departments,  it  will,  I  think,  be 
recognized  that  an  annual  analysis  of  expenses  would  involve 
infinitely  less  work  than,  say,  a  comparison  of  the  actual  and 
■expected  claims,  while  the  results  obtained  would  be  far  more 
valuable. 

XYIII. — Accuracy  of  the  Method. 

An  ideal  method  of  analysis  should  allot  an  absolutely 
•equitable  share  of  the  expenses  to  every  policy,  irrespective  of 
its  class  or  amount.  Like  all  ideals,  this  is  unattainable,  and 
in  considering  the  extent  to  which  any  system  suggested  falls 
short  of  this  standard,  it  is  necessary  to  remember  that,  in  the 
first  place,  the  results  of  an  analysis  are  only  intended  to  be  used 
as  a  guide,  and  not  as  the  actual  basis  for  numerical  calculations  ; 
and  in  the  second  place,  that  our  calculations  throughout  depend 
upon  the  realisation  of  average  results  over  large  masses  of  data. 

From  this  point  of  view,  the  treatment  of  those  expenses  which 
really  vary  solely  with  the  number  of  contracts  involved,  appears 
justifiable,  since  the  resulting  ratios  are  correct  for  the  average 
^mn  assured  under  each  class  of  policy. 

The  method  departs  furthest  from  the  truth  in  the  cases  of 
Henewal  Expenses  and  Commission,  although  here  the  errors  arise 
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mainly  from  the  necessity  of  avoiding  undue  labour,  and  from  the 
form  in  which  Insurance  Accounts  are  at  present  kept.  These 
inaccuracies,  however,  and  certain  other  assumptions,  such  as 
that  made  in  regard  to  Branch  salaries,  only  afi'ect  comparatively 
small  items  of  expense,  so  that  any  adjustments  would  hardly 
affect  the  final  results. 

The  errors  involved  do  not,  therefore,  appear  to  be  of  great 
importance,  and  the  method  thus  places  us,  with  comparatively 
little  labour,  in  possession  of  certain  average  results,  which  are 
sufficiently  near  the  truth  to  be  of  considerable  value,  and  which 
will  form  a  basis  for  further  research,  when  experience  and  data 
have  been  accumulated. 

XIX. — Application  to  Composite  Companies. 

As  an  example  of  the  adaptation  of  the  method  to  special 
circumstances,  it  may  be  interesting  to  consider  the  extreme  case 
of  a  Composite  Office,  in  which  the  whole  of  the  Life  expenses — 
excluding  commission — are  met  by  the  Fire  Department,  in 
return  for  an  annual  contribution  of,  say,  10  per-cent  on  the 
Life  premium  income  ;  an  arrangement  which  it  is  not  con- 
sidered desirable  to  amend. 

An  examination  of  the  schedule  in  Section  VII  will  show 
that  the  actual  amount  of  many  of  the  separate  items  of  which 
the  life  expenses  are  made  up  can  be  easily  determined.  When 
the  total  sum  of  such  expenses  has  been  obtained,  and  deducted 
from,  the  10  per-cent  contribution,  a  balance  will  remain,  repre- 
senting the  life  department's  share  of  such  items  as  the  following  : 
Rent   and  Maintenance  Directors'  Fees  &  Expenses. 

of  Head  Office.         Auditors'  Fees. 
Salaries  and  Expenses  of :  Advertising. 

General  Manager.  *Legal  Expenses. 

Secretary's  Dept.  *Salaries,  &c.,  of  Inspectors 

Investment  Dept.  and  Special  Agents- 

Accountant's  Dept.  *Branch  Expenses. 

Agency  Dept. 
Typists. 

[In  some  cases,  of  course,  the  "  Life  "  share  of  the  Legal 
Expenses  can  be  ascertained  exactly.] 

Of  these,  all  but  the  last  three — marked  * — are  Oncost 
expenses,  so  that  no  great  harm  would  be  done  if  the  whole  o 
the  balance  in  question  were  treated  as  the  Life  Oiicost. 
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A  further  improvement,  however,  will  be  made  if  a  definite 
share  of  the  comparatively  large  item  of  Inspectors'  Salaries,  &c. 
can  be  allotted  to  the  Life  Department,  and  so  treated  as  Initial 
Expenses.  This,  perhaps,  cannot  be  done  exactly,  but  if  the 
salary  list  is  examined,  it  should  be  a  simple  matter  to  determine 
whether  the  business  produced  by  any  special  Agent  is  mainly 
Fire,  or  mainly  Life,  in  order  that  the  rule  suggested  for  the 
salaries  of  the  inside  staff  (see  Section  YIII)  may  be  applied.  One 
or  two  cases  may,  of  comse,  need  special  consideration  and 
treatment.  Another  basis  of  division  would  be  the  amount 
of  Commission  paid  by  each  Department  to  each  Inspector.  A 
similar  course  may  be  followed  in  the  case  of  Inspectors  attached 
to  Branches  ;  but  I  am  afraid  that,  for  lack  of  any  proper 
basis  of  division,the  remainder  of  the  item  of  Branch  Expenses 
must  be  treated  as  part  of  the  Life  Oncost. 

Comparing  the  results  of  an  analysis  of  expenses  under  these 
special  conditions  with  the  case  of  a  purely  Life  Office,  we  see  that : 

I.  Initial  expenses  are  reduced  by  the  amoimt  of  Branch 

Managers'  Salaries. 
II.  Renewal    expenses    are   reduced   by    tLe    amount    of 
Salaries  of  Branch  Clerical  Staffs. 

III.  Claim  expenses  m?,y    be  reduced  by  the  omission  of 

Legal  Expenses. 

IV.  Investment  Expenses  are  throughout  combined  with 

the  Oncost. 

Thus  the  general  effect  is  to  increase  the  nimiber  of  items  of  which 
the  Oncost  is  composed — though  not  necessarily  to  increase  its 
total  amount — and  to  render  it  impossible  to  split  up  this  group 
into  its  component  parts.  The  Oncost  ratio,  too,  may  vary 
more  from  year  to  year  than  in  a  purely  Life  Office  ;  since,  in  the 
special  case  under  consideration,  the  amount  of  the  Oncost 
depends  jointly  on  the  premiimi  income,  and  the  expenditure 
under  other  groups,  and  is  expressed  in  terms  of  the  Mean  Fund. 
These  points,  of  course,  arise  entirely  from  the  fact  that  an 
attempt  is  being  made  to  analyse  expenses  which  are  definitely 
fixed  by  an  arbitrary  rule,  which  bears  no  relation  to  their  actual 
weight,  or  incidence.  Even  under  these  adverse  conditions,  the 
necessary  adjustments  do  not  appear  to  be  by  any  means  fatal 
to  the  usefulness  of  the  method  ;  although  possibly  more  care 
mav  be  necessarv  in  making  use  of  the  ratios  obtained. 
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XX. — Is    THE    Past   Experience   in    regard    to    Expenses 

ANY    GUIDE   to   THE   FUTURE  ? 

Although  I  consider  that  an  annual  analysis  would  be  worth 
the  trouble  involved,  if  the  only  result  obtained  were  a 
knowledge  of  the  annual  variations  in  expenses,  much  of  its 
value  would  be  lost  if  the  experience  of  the  past  proved  to  be  no 
guide  to  the  future.  This,  however,  will  only  be  the  case  if 
expenses  are  found  to  be  subject  to  rapid  and  violent  changes  ; 
or  if  the  ratios  obtained  vary  so  widely  and  erratically  from  year 
to  year,  that  no  comparison,  or  graduation,  is  possible.  Both 
of  these  contingencies  appear  unlikelv  to  occur  in  practice,  since 
the  grouping  suggested  appears  wide  enough  to  ensure  a  reason- 
able amount  of  stability. 

Alterations  and  fluctuations  are  most  likely  to  occur  in  the 
Initial  Expenses.  These,  however,  are  incurred  before  a  policy 
is  issued,  and  hence  future  fluctuations  in  the  ratio  obtained 
from  this  group  can  be  disregarded  when  considerinir  the 
present  practice  of  the  Office,  since  the  Initial  Expenses  under 
the  policies  now  being  issued  will  be  definitely  known.  In  any 
event,  we  need  not  look  more  than  a  few  years  ahead. 

The  ratios  obtained  from  the  other  main  Groups  will 
probably  be  far  more  stable  ;  and  on  the  whole,  appear  more 
likely  to  decrease  than  to  increase.  It  is  even  possible  that 
Initial  Expenses  will  not  tend  to  increase  to  any  great  extent  ; 
since,  for  example,  improvements  in  the  efficiency  of  an  agency 
system  may  more  than  counterbalance  any  increase  in  the  scales 
of  commission,  &c.,  paid. 

If  it  is  found  that  expenses  tend  to  increase — the  only 
change  of  really  vital  importance — the  tendency  will  be  recog- 
nized long  before  the  matter  has  become  serious,  and  proper 
allowance  can  then  be  made  for  it. 

For  these  reasons,  1  consider  that  probably  the  past  experience 
in  regard  to  expenses  will  be  at  least  as  valuable  as  a  guide  to  the 
future,  as  the  experience  of  the  past  in  regard  to  mortality  ; 
although  this  point  can  only  be  definitely  settled  after  an  annual 
analysis  has  been  tried. 

XXI . — Conclusion. 

I  much  regret  that  there  are  no  data  available  which  would 
enable  me  to  show  the  results  of  an  analysis  on  the  lines 
suggested,  and  the  premiums  produced ;  although  the  disguised 


1015.] 


The  AnaJijsis  of  Life  Office  Expenses. 


139 


figures  of  any  liarticular  Office,  or  of  an  imaginarv  Office,  would 
have  little  value  beyond  being  a  nimierical  example  of  the 
methods  suggested,  and  would  afford  little  or  no  indication  of 
the  results  which  would  be  obtained  were  the  method  applied 
to  a  second  Company.  An  analysis  of  expenses  can  only  be 
made  by  one  familiar  with  the  Office  under  examination,  and  the 
results  are  only  of  \alue  when  applied  in  the  light  of  a  knowledge 
of  its  general  practice. 

Loading   giaex   by  a   Keductiox   of  J  percent   tn   Uate  of 
Interest  used  in  Caixtlating  Xet  Premiums. 

Values  of  100 1 tt.  Z\  x>er-cent  -it.  3|  per-cent}. 

Tic     rabies   of   IOOtt.   3|   iMV-cent    are    also    giren  in  Italic  type  for 

comparison. 

Endowment  Assurances.  0^''"^  Table. 


Age 

at 

Entry 

20 

Term 

10 
years 

15 

years 

20 

years 

25 

years 

30 

years 

40 

years 

50 
years 

60 

years 

Whole  1 
Life 

0-113 

S-473 

0-104 

.5-299 

0-094 
3-733 

0086 
■2S61 

0079 

■2-30U 

0065 

1-672 

0  056 
1-389 

0-050 
1-286 

0-018 
1-263 

40 
60 

0-114 

8-626 

0102 
3-319 

0-093 
4-032 

0-083 
3-2.51 

0-077 
2-791 

0-066 
2403 

0-063 
2.3.33 

0-063 
2-329 

O-IIO 
9-361 

0-096 

o-s.v; 

0085 
3-.Slo 

0078 
5-4-28 

0-075 
3-310 

... 

0-074  . 

...     i  3-293 

\              1 

Whole-Ltfe  -  Limited  Payments.  0™  Table. 
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Ndmber  of  payments 

at 
Entiy 

Single 
Prrmiuin 

10 

years 

15 

years 

20 
years 

25 

years 

£0 
years 

3.) 

yt-ais 

40 
years 

Whole 
Lite 

'  20 

2-217 

27-224 

0-228 
3-2-27 

0-236 

4-897 

0154 
2-363 

0117 
1-943 

0-095 
1-700 

0  080 
1-347 

0070 
1-445 

0-062 
1376 

0-018 
1-263 

40 

2-393 

40-784 

0156 
.3-630 

0117 
3-032 

0-094 

2  703 

0-079 

2318 

0-071 
2413 

0-066 
2-359 

0063 
2-329 

60 

2014 
61-027 

0-183 

7-898 

0-119 

6-248 

0-092 
3-612 

0  078 
5-377 

0-077 
5-306 

0-073 
3-296 

0-074 
5295 
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Loading  given   by   a   Reduction   of  l  per-cent  in   Rate  of 
Interest  used  in  Calculating  Xet  Premiums. 

Values  of  lOOJTT.  ^  per-cent  -tt.  ?j\  iKv-cent] . 

The  values   of   IOOtt.   3|   per-cent  are   also    c/iven  in  Italic   Type  for 

comparison. 

Short  Term  Assurances.       0^^'  Table. 
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Term 

1 

year 

2 

years 

3 

years 

4 

years 

5 

years 

6 
years 

7 
years 

8 
years 

10 
years 

0005 
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20 

0-002 

0^06 

0003 
0-4S1 

0-003 
0-537 

0  003 
0-576 

0004 
0-604 

0004 
0-625 

0-007 
0-983 

0-004 
0-640 

0-005 
0-653 

40 

0-003 
0-630 

0-004 
0-726 

0004 
0-808 

0-005 

0-878 

0006 
0-936 

0-007 
1-0-25 

0-008 
1-062 

0010 
1-131 

60 

0010 
1-966 

0012 
2-186 

0-013 
2-424 

0-015 
2-666 

0-019 

2-893 
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3-091 

0-025 
3-269 

0-028 
3-435 

0-035 
3-749 

Contingent  Survivorship  Assurances, 
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20     20 
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0103 

2-249 

60      20 

75     20 
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... 

40 

0-025 

0912 

40 

0075 
1-991 

...      40 

0125 
5-354 

...      40 
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60 

0-009 
0-742 

GO 

0029 
1-470 

...      GO 

0-037 
4-711 

...      GO 

0138 
11-6S4 

80 

0-oot 

0-600 

80 

0-009 
0  994 

...      80 

0-032 
3-216 

...      80 

00-*3 
9  472 

90 

0003 
0-512 

90 

0006 
0-802 

...      90 

0019 
2-501 

...      90 

0056 
7-739 
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Abstract  of  the  Discussion. 

Mr.  H.  .J.  RIETSCHEL  said  that  the  author  suggested  an  analysis 
of  the  expenses  into  five  groups,  and  then  proceeded  to  ascertain 
the  "  units  "  in  terms  of  which  each  of  those  groups  of  expenses 
could  be  expressed.  He  (the  speaker)  agreed  that  the  new  business 
expenses  should  be  compared  with  the  new  business  sums  assured, 
and  the  investment  expenses  with  the  amount  of  the  funds.  With 
regard  to  the  renewal  expenses,  he  inclined  to  the  view  that  their 
amount  was  dependent  upon  the  sums  assm'ed  in  force.  The  labour 
and  expense  entailed  in  collecting  the  renewal  premiums  depended 
upon  the  number  of  premiums  which  had  to  be  collected,  or  what 
was  practically  the  same  thing,  upon  the  number  of  contracts  in 
force.  The  elimination  of  the  contract  basis  necessitated,  as  with 
the  new  basiness  expenses,  substituting  the  sums  assured  for  the 
number  of  contracts. 

The  "  Oncost "  group  of  expenses  consisted  principally  of 
expenditure  incurred  in  the  search  for  new  business,  and  the  author 
measured  it  against  the  mean  funds,  which  eiiabled  it  to  be  expressed 
in  terms  of  the  rate  of  interest.  As  the  method  of  dealing  with  this 
group  might  be  said  to  constitute  the  vital  part  of  the  author's 
paper,  he  proposed  to  confine  his  remarks  to  that  method,  and  he 
would  use  the  term  "  Oncost  "  as  meaning  that  part  of  the  group 
of  expenses  which  was  expended  directly  or  indirectly  in  the  pro- 
curation of  new  business.  In  the  first  place,  he  should  like  to  quote 
the  extract  given  in  the  paper  from  the  late  Sir  George  F.  Hardy's 
speech  made  during  the  discussion  on  a  paper  read  by  himself  in 
1910  {J.I. A.,  vol.  xliv,  p.  451)  :  "  The  work  of  the  directors 
was  largely  concerned  with  the  management  of  the  insurance 
fund.  .  .  .  That  expenditure  could  not  be  expressed  in  the  form 
of  a  ratio  on  the  renewal  premiums  ;  it  was  rather  a  ratio  on  the 
reserve  values  of  the  policies.  In  other  words,  it  could  best  be 
expressed  by  making  a  reduction  from  what  might  othemnse  be 
considered  a  safe  rate  to  assume.  If  it  was  assumed  that  the  Office 
would  make  3|  per-cent,  he  thought  it  was  a  very  fair  suggestion 
that  I  per-cent  should  be  taken  off  that  amount  to  cover  the  cost 
of  obtaining  the  interest  and  managing  the  funds  and  that  the 
premiums  should  be  based  on  the  lower  rate."  It  was  clear  from 
those  words  that  Sir  George  Hardy's  remarks  were  only  intended 
to  apply  to  the  expenses  of  investment  and  collection  of  the  interest, 
and  did  not  contemplate  the  application  of  the  suggestion  to  other 
expenditure,  such  as  Oncost. 

In  order  to  consider  Mr.  Maltby's  treatment  of  the  Oncost  there 
were  two  considerations  essential  to  an  accurate  analysis  and 
apportioimient  of  expenses^  The  first  condition  was  that  there 
must  exist  some  definite  relationship  between  the  particular  group 
of  expenses  and  the  "  unit "  with  which  it  was  compared  ;  such  a 
relationship  undoubtedly  existed  between  the  new  sums  assured 
and  the  initial  commissions,  or  between  the  cost  of  advertising  and 
the   new   business   therebv  secm-ed.      The    second    condition   was 
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consequential,  namely,  that  if  the  expenditure  was  duly  measured 
against  its  correct  unit  a  comparison  of  the  resulting  ratios  from  year 
to  year  should  indicate  the  relative  productivity  in  those  years  of 
that  expenditure.  Thus  a  fall  in  the  renewal  expense  ratio  would 
indicate  that  the  office  was  obtaining  a  greater  value  than  formerly 
for  each  £1  expended  in  managing  the  renewal  business.  The  author's 
method  of  treating  the  Oncost  did  not  seem  to  satisfy  either  of  those 
conditions.  It  was  difficult  to  understand  in  what  manner  the  Oncost 
was  dependent  upon  the  mean  funds  or  the  mean  funds  upon  the 
Oncost,  and  if  that  was  so  must  it  not  be  concluded  that  the  wrong 
unit  had  been  employed  ? 

Take,  for  example,  the  case  of  a  new  office  with  very  small  reserves, 
and  obtaining  a  satisfactory  amount  of  new  business  in  return  for 
its  expenditure.  As  the  office  had  only  very  small  funds  the  ratio 
of  Oncost  to  the  funds  would  be  very  large  indeed.  Suppose  that 
for  some  vears  the  office  continued  to  spend  the  same  amount  in 
its  search  for  new  business  and  secured  a  like  result.  By  the  end  of 
that  time  it  would  have  accumulated  considerable  reserve  funds 
and  in  consequence  the  ratio  of  Oncost  expense  to  the  funds  would 
have  decreased  although  the  productivity  of  the  expenditure  had 
remained  the  same.  It  was  evident  from  that  example  that 
the  Oncost  expenditure  bore  no  relationship  to  the  amount  of  the 
funds. 

In  a  new  business,  ^^ith  no  present  interest  income,  how  could 
the  Oncost  expenditure  be  met  out  of  interest  ?  It  was  evident 
that  the  office  had  to  look  to  the  new  business  obtained  to  liquidate 
that  expenditiu-e,  and  if  the  interest  income  was  to  bear  the  charge 
then  it  must  be  the  future  interest  income  from  the  new  business, 
and  the  unit  for  comparison  would  be  th-*  ]  resent  value  of  the  future 
interest  income  to  be  derived  from  the  new  business  ;  that  was  to 
say,  the  Oncost  became  a  function  of  the  new  business,  but  measured 
against  the  future  interest  from  new  assurances,  instead  of  against 
the  new  sums  assured.  Was  that  admissible  ?  What  relationship 
existed  between  the  present  Oncost  and  the  future  interest  income 
to  be  derived  from  the  new  business  obtained  as  a  result  of  that 
Oncost  ?  Certainly  no  relationship  per  policy  or  per  class  of  policy. 
If  the  premiums  were  so  constructed  as  to  meet  that  Oncost,  whether 
bv  adoption  of  a  lower  rate  of  interest  or  by  a  level  loading  to  provide 
the  initial  expenses  per-cent  of  the  sum  assured,  it  was  obvious  that 
the  past  new  business  either  had  borne  or  was  bearing  its  due  share 
of  past  Oncost,  and  one  must,  therefore,  in  equity  apportion  any  new 
Oncost  expenditure  to  new  business  in  respect  of  which  it  had  been 
incurred. 

The  position  would  appear  to  be  similar  in  the  case  of  an  old- 
established  office  which  had  decided  to -make  a  strong  effort  to  in- 
crease its  new  business.  With  that  view  it  increased  its  exjienditure 
on  office  accommodation,  branch  rents,  agency  department,  secretarial 
department,  and  circulari^^ing  and  advertising.  The  hoped-for 
increase  in  new  business  resulted,  but  the  ratio  of  the  Oncost  to  the 
fund,  exhibited  a  sudden  and  violent  increase,  which  in  a  few  years 
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showed  a  steady  decrease  due  to  the  increase  in  the  reserve  funds 
created  from  the  premiums- derived  from  the  larger  new  business. 

Those  examples  of  two  hypothetical  offices  showed  that  Mr. 
M.tltby's  method  of  analysis  and  ajjportionment  tf  the  expenses 
failed  to  fulfil  either  of  the  two  conditions  which  were  essential.  First, 
they  showed  that  the  Oncost  bore  no  relationship  to  the  funds, 
and,  secondly,  the  ratios  did  not  give  any  indication  of  the  pro- 
ductivity of  that  expense.  He  had  already  endeavoured  to  prove 
that  the  Oncost  must  be  definitely  apportioned  to  the  new  business, 
and  that  if  the  interest  income  was  to  meet  the  Oncost  expense  then 
one  must  look  to  the  future  interest  income  from  the  new  business, 
with  which  interest  income,  however,  it  seemed  to  have  no  verv 
direct  relationship.  There  was,  it  appeared,  a  clear  relationship 
between  the  new  sums  assured  and  that  part  of  the  Oncost  which 
was  incurred  to  attract  new  business,  and  the  ratio  between  those 
two  items  would  indicate  the  relative  productivity  of  those  expenses. 
He  was,  therefore,  of  opinion  that  that — the  larger — part  of  the 
Oncost  should  be  compared  with  the  new  sums  assured.  In  other 
words,  it  should  be  added  to  the  new  business  expenses  and  the 
comparison  of  those  total  initial  expenses  with  the  new  sums  assured 
would  give  the  initial  expenses  per  unit  of  sum  assured.  If  the  office 
premiums  were  then  loaded  to  provide  for  those  initial  expenses  and 
the  renewal  and  investment  expenses,  an  office  would  be. in  the 
position  that  the  new  business  of  any  period  would  support  the  whole 
of  the  expenses  incurred  in  connection  therewith  and  would  not  in 
any  way  draw  upon  the  old  business  for  assistance — a  position 
every  office  should  endeavour  to  create. 

Mr.  S.  G.  WARNER  said  that  the  paper  should  be  read  in 
connection  with  Mr.  Rietschel's  of  April,  1910.  Mr.  Rietschel  and  Mr. 
Maltby  stood  together  in  recommending  to  the  notice  of  the 
Institute  a  suggested  method  of  analysing  life  office  expenses,  and  the 
arguments  upon  which  the  scheme  was  based  appeared  to  be  the 
following  :  That  it  constituted  a  third  factor  in  life  office  operations 
(the  other  two  being  interest  and  mortality)  ;  that  less  was  known 
about  it  than  about  either  of  the  other  two  ;  that  if  the  method  were 
adopted  it  might  do  something  to  modify  the  evils  of  rate-cutting 
and  excessive  commission  ;  and  that  it  would  secure  that  economv 
should  not  "  degenerate  into  a  mere  process  of  cutting  down  the  most 
obvious  items  of  expense."  The  paper  followed  in  principle  the  lines 
of  Mr.  Rietschel's,  but  there  was  a  difference  of  opinion  between  the 
two  authors  with  regard  to  the  precise  allocation  of  certain  items 
of  expense.  On  the  whole,  Mr.  Maltby's  paper  might  be  read  as  a 
kind  of  sec[uel  to  Mr.  Rietschel's,  or  an  extension  of  it ;  with  the 
one  significant  exception  that  an  attempt  was  made  to  put  into 
practice  Sir  George  Hardy's  suggestion  that  certain  expenses  might 
be  regarded  as  a  charge  on  the  interest  income.  That  had  actuallv 
been  done  in  the  one  specimen  of  a  premium  contained  in  the  paper. 

With  regard  to  the  arguments  cited,  it  was  perfectly  true  that 
expenses  did  constitute  a  third  factor  in  life  assurance  operations, 
standing  side  by  side  with  mortality  and  interest,  although  it  would 
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be  seen  on  reflection  that  it  was  a  factor  of  a  very  different  kind. 
It  was  remarked  that  there  was  less  known  about  that  factor  than 
any  of  the  ethers,  but  how  did  Mr.  Maltby  know  that  ?  He  said  that 
there  was  very  little  published  about  it,  but  did  not  recommend 
that  the  results  of  an  analysis  on  his  lines  should  in  any  case  be 
published.  He  thought  Mr.  Maltby  meant  that  no  office  knew  very 
much  about  any  other  office's  expenses,  and  that  was  perfectly 
true.  But  was  it  not  possible  that  every  well-managed  office  knew 
a  good  deal  about  its  own  ?  He  did  not  know  what  general  enquiry 
Mr.  Maltby  might  have  made,  on  the  results  of  which  his  statement 
was  based,  but  it  had  rather  surprised  him  to  learn  that  no  attempt 
was  made  to  analyse  expenses.  Of  course,  if  such  attempts  were  made, 
the  question  at  issue  simply  became  one  of  substituting  the  method 
suggested  by  the  author  for  others  in  operation,  but  the  force  of  the 
argument  for  it  as  a  substitute  was  rather  weakened  by  the  reserva- 
tions and  saving  clauses  with  which  its  recommendation  was 
accompanied. 

He  viewed  with  considerable  doubt  the  possibility  that  the  new 
method  would  check  such  evils  as  might  exist  in  the  way  of  cutting 
rates  and  paying  excessive  commission.  There  was  no  peculiar 
magic  in  any  method  of  considering  expenses  which  would  lead 
anyone  once  resolved  unjustifiably  to  cut  a  rate  or  increase  a  com- 
mission to  pause  and  see  the  error  of  his  ways.  He  would  be  probably 
quite  aware  that  he  was  incurring  undue  expenditure,  and  there 
was  nothing  in  any  particular  form  of  analysis  which  was  likely  to 
succeed  in  providing  him  with  a  conscience. 

All  such  investigations,  useful  and  well  meant  as  they  were, 
laboured  under  the  gi-eat  disadvantage  that  the  foundation  upon 
which  they  rested  was  absolutely  riddled  and  honeycombed  with 
assumptions.  The  widely-varying  circumstances  of  different  offices 
reflected  themselves  in  all  the  methods  employed,  and  differentiated 
at  once  this  factor  of  expense  from  the  other  two.  While  it  was 
literally  true  that  it  was  a  third  factor  in  the  business,  standing  by 
the  side  of  mortality  and  interest,  the  suggestion  that  it  could  be 
similarly  dealt  with  seemed,  therefore,  a  fallacious  one.  Mr.  Maltby 
had  obviously  felt  these  difficulties,  and  had  shown  much  skill  in 
safeguarding  his  position  with  saving  clauses.  In  one  part  of  the 
paper,  for  example,  he  said  :  "  Over  and  above  the  loading  required 
to  cover  the  actual  expenses  which  will  probably  be  involved,  a 
further  provision  must  be  made,  varying  with  the  profit  anticipated 
from  each  class  of  policy,  competition,  and  the  general  vieivs  of  the 
management."  "  The  general  views  of  the  management  "  consti- 
tuted, he  feared,  an  element  that  defied  analysis.  Sometimes  the 
saving  clause  afforded  so  large  a  proportion  of  loophole  that  there 
was  practically  no  wall  left.  For  instance,  early  in  the  paper,  when 
dealing  with  one  of  the  most  difficult  and  crucial  points  of  the  whole 
subject,  the  c^uestion  of  the  composite  offices,  the  author  said:  "  I 
am  afraid  that  from  its  very  nature  the  problem  is  only  capable  of 
an  empirical  solution  ;  although  under  normal  conditions  a  division 
based  in  one  way  or  another  on  the  funds  belonging  to  each  .section 
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is  probably  as  free  from  objection  as  any  other  system  wLicli  can  be 
suggested."  Probably  there  was  no  method  of  any  sort  which  could 
not  be  said  to  be  based  "  in  one  way  or  another  "  on  the  funds. 

Tabulated  suggestions  were  set  out  in  the  paper,  including  not 
only  the  chief  analysis  but  a  subsidiary  one  ;  and  then  the  writer 
reached  well-known  ground,  being  once  more  among  the  familiar 
and  much-tortured  formulas  which  endeavoured  to  set  forth  the 
ideal  office  premium.  A  result  was  shown  for  one  age  only,  age  40, 
with  O'^^i  mortality,  and  it  was  ninejDence  per-cent  less  than  the 
result  obtained  on  other  and  simpler  lines  by  Mr.  Andras.  That 
consummation  was  reached  by  the  reader  with  a  sense  of  relief, 
because  the  machinery  called  into  operation  had  been  so  formidable 
that  one  was  rather  alarmed  as  to  what  the  result  might  be.  When, 
however,  it  was  found  that  all  the  meticulous  manipulation  of 
figures,  the  anxious  analysis  which  extended  its  operation  to  postage 
stamps  and  tea  money,  brought  about  a  result  differing  only  ])y 
ninepence  from  what  Mr.  Andras  found  so  much  more  easily  a  good 
many  years  ago,  it  led  one  to  think  that  after  all  there  was  nothing 
so  very  serious  involved.  It  was  an  important  point,  because  what- 
ever might  be  said  about  the  various  incidental  benefits  which 
might  arise  from  the  adoption  of  methods  of  the  kind  suggested  it 
was  impossible  to  avoid  the  conclusion  that  they  were  really  directed 
towards  the  formation  of  premiums — the  determination  of  premium 
rates.  Implicitly  involved  in  that  was  the  suggestion  that  in  some 
Avay  or  other  expenditure  could  be  made  to  dominate  rates.  If  there 
was  one  thing  more  certain  than  another  about  life  assurance  business 
it  would  appear  to  be  that  expenditure  did  not  and  would  not 
dominate  rates,  but  that  rates  did  and  would  dominate  expenditure. 
The  reason  was  plain.  The  two  other  factors  which  had  been  men- 
tioned, the  main  factors  of  rate  production,  mortality  and  interest, 
were  practically  certain  in  their  operation  ;  interest  absolutely 
■certain ;  mortality,  with  the  information  now  available,  practically 
certain.  Those  factors  were  public  property.  There  was  no  mystery 
about  net  premium  rates  ;  tables  were  given  in  public  books  of 
reference,  and  the  public  were  quite  aware  of  them,  and  knew  very 
well  what  the  cost  basis  of  a  premium  should  be.  But  the  other 
element  was  subject  to  all  kinds  of  fluctuations.  The  difference 
of  opinion,  for  instance,  between  Mr.  Rietschel  and  Mr.  Maltby  as  to 
whether  "advertising"  was  an  initial  expense,  a  general  expense, 
or  partly  both,  involved  what  might  almost  be  called  a  metaphysical 
discussion,  in  which  different  individual  views  might  lead  to  far 
larger  variations  in  the  premiums  arrived  at  than  the  ninepence 
per-cent  of  Mr.  Maltby's  specimen.  So  might  half-a-dozen  other 
differences  of  opinion  on  points  raised  in  the  paper. 

He  hoped  Mr.  Maltby  would  understand  that  while  he  made  these 
criticisms  he  very  much  appreciated  the  paper  itself,  and  the  labour 
that  its  production  had  involved.  Mr.  Maltby  had  done  the  Institute 
a  service  in  bringing  forward  a  subject  which  was  of  great  practical 
interest,  and  would  no  doubt  agree  that  frank  and  friendly  criticism, 
offered  in  good  faith,  was  the  best  compliment  that  could  be  paid 
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to  his  or  to  any  other  paper.  There  was  only  one  protest  he  wished 
to  make,  and  that  was  with  regard  to  the  word  "  Oncost."  Mr. 
Maltby  said  that  there  were  objections  to  other  famiHar  terms  in  use 
for  the  same  purpose,  but  as  he  had  not  specified  those  objections 
it  was  impossible  to  deal  with  them.  There  was  surely,  however, 
a  very  grave  objection  to  saddling  the  literature  of  the  profession 
with  an  unfamiliar  and  uncouth  word.  The  thing  itself  had  often 
been  the  subject  of  discussion  and  had  been  described  in  various 
ways,  and  what  had  been  meant  had  been  always  understood. 
Personally  he  should  think  that  "general  expenses"  was  an  adequate 
expression  for  the  purpose,  and  one  which  nobody  would  be  likely 
to  misunderstand. 

The  PEESIDENT,  in  moving  a  vote  of  thanks  to  Mr.  Maltby 
for  his  Paper,  expressed  regret  that  owing  to  the  exceptional  circum- 
stances so  few  Members  had  been  able  to  attend  the  meeting  and  to 
join  in  the  discussion.  Their  cordial  acknowledgments  were  due  to 
Mr.  Maltby  for  the  time  and  thought  he  had  devoted  to  the  subject. 

He  had  been  surprised  to  hear  Mr.  Warner  say  that  one  thing 
which  was  absolutely  certain  in  the  calculation  of  premiums  was  the 
future  rate  of  interest.  He  felt  that  he  must  have  failed  to  grasp 
Mr.  Warner's  meaning,  for  if  there  was  one  thing  the  course  of  which 
it  was  difficult  to  predict  over  any  long  period  it  was,  in  his 
experience,  the  rate  of  interest  on  the  funds  of  life  assurance 
institutions. 

Mr.  WARNER  said  he  intended  to  say  that  interest  was  a  force 
which  was  certain  in  its  operation — when  one  had  decided  on  the 
rate. 

The  vote  of  thanks  having  been  carried  unanimously, 

Mr.  MALTBY,  in  reply,  said  that  Mr.  AVarner,  in  his  rather  severe 
criticism  of  the  Paper,  accused  him  of  too  hastily  forming  the  con- 
clusion that  offices  did  not  know  anything  about  their  own  expenses. 
Personally,  he  doubted  whether  many  did.  Possibly  certain  companies 
had  some  system  of  analysis,  but  he  knew  of  other  offices  with  no 
system  at  all.  Unless  an  office  made  an  analysis  of  its  expenses  he 
did  not  see  how  it  was  going  to  get  at  the  proper  loadings  to  be  placed 
on  its  premiums  ;  since  without  it  they  bore  absolutely  no  relation 
to  the  expenses  actually  incurred,  or  likely  to  be  incurrecl.  In  practice 
the  calculation  of  rates  too  often  came  down  to  taking  the  rates  of 
half-a-dozen  other  companies,  calculating  the  average  and  then 
using  a  formula  which  reproduced  those  rates,  or  something  less. 
That  method  brought  out  very  good  rates  from  a  competitive  point 
of  view,  but  was  hardly  scientific.  An  office  might  just  as  well  write 
the  rates  down  straight  away,  without  any  basis  at  all.  He  certainly 
thought  there  was  ground  for  saying  that  expenses  ought  to  be 
analysed.  He  did  not  hold  any  brief  for  his  own  method  of  analysis  ; 
probably  everybody  would  prefer  a  different  method,  especially  in 
dealing  with  such  subjects  as  advertising.  If  advertising  and  similar 
expenditure  were  treated  as  initial  expenses,  a  difficulty  would  arise 
when  an  attempt  was  made  to  divide  expenses  according  to  the  class 
of  policy  ;   it  would  probably  be  found  that  the  initial  expenses  so 
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obtained  were  too  heavy  for  certain  classes  of  policies,  such  as  short- 
term  assurances,  and  adjustments  would  have  to  be  made,  and  some 
part  of  those  initial  expenses  transferred  to  the  other  classes.  He  quite 
admitted  that  in  the  case  of  a  new  office  the  initial  expenses  must 
be  met  from  some  outside  source,  and  that  the  system  suggested 
would  not  apply. 

[Mr.  Maltby  has  asked  us  to  publisli  the  following  further  comments 
on  the  points  raised  in  the  discussion  of  his  paper. — Eds.,  J.1.A.^^ 

The  differences  of  opinion  between  Mr.  Rietschel  and  myself 
mainly  concern  the  particular  "  units  "  with  which  certain  groups 
of  expenses  should  be  compared.  In  practice  it  would  only  take  a 
few  minutes  to  calculate  both  sets  of  ratios,  and  undoubtedly  this 
would  be  useful. 

My  chief  objection  to  Mr.  Rietschel's  method  of  dealing  with  that 
part  of  the  Oncost  incurred  in  searching  for  new  business  is  that  if 
this  is  added  to  the  Initial  Expenses,  the  ratio  of  the  latter  to  the  new 
sums  assured  becomes  so  large  that  it  cannot  be  borne  by  many 
classes  of  policies,  and  that  hence  any  allocation  of  these  expenses 
amongst  the  different  classes  of  policies  can  only  be  made  on  an 
empirical  basis. 

In  the  two  particular  cases  given  by  Mr.  Rietschel  I  think  that  the 
greater  portion  of  the  heavy  expenditure  should  be  borne  by  those 
who  presumably  hope  to  benefit  by  it ;  in  the  first  case  by  the  founders 
of  the  Company,  and  in  the  second  case  by  the  Company  as  a  whole. 
It  should  not  be  wholly  charged  on  the  new  business.  I  do  not  think 
Mr.  Rietschel  would  suggest  that  the  premiums  of  a  new  Company 
should  be  loaded  to  cover  the  heavy  initial  expenditure  necessary 
during  the  first  few  years. 

The  changes  in  the  Oncost  ratio  in  such  cases  as  these  hardly  seem 
important  since  their  cause  will  readily  be  recognized  ;  especially 
if  the  ratio  of  the  Total  Reserves  to  the  Total  Sums  Assured  is 
calculated. 

I  think  that  the  Renewal  Expenses  are  more  nearly  related  to  the 
-amount  to  be  collected,  than  to  the  Total  Sums  Assured,  and  for 
this  reason  I  prefer  my  own  method.  Besides,  the  Total  Sums  Assured 
would  need  to  be  adjusted  for  Single  Premium  Policies,  &c.,  a  some- 
what troublesome  matter. 

Mr.  Warner's  main  objections  to  all  such  analyses  appear  to  be 
that  : 

I.  Expenses  were  a  factor  of  a  very   different   kind    from 

mortality  and  interest — mortality  and  interest  were 
practically  certain  in  their  operation,  but  the  other 
element  (expenses)  was  subject  to  all  kinds  of 
fluctuations. 

II.  "  The  foundation  upon  which  they  rested  was  absolutely 

riddled  and  honeycombed  with  assumptions." 

III.  "  Expenditure  did  not  and  would  not  dominate  rates, 
but  that  rates  did  and  would  dominate  expenditure." 

As  regards  the  first  of  these  objections,  it  is  true  that  expenses 
differ  from  mortalitv  in  so  far  as  thev  are  under  human  control — 
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at  any  rate  theoretically- — but  in  this  respect  they  do  not  differ 
from  salary  scales,  rates  of  withdrawal,  &c.,  which  are  admittedly 
fit  subjects  for  actuarial  investigation.  The  effects  of  assumed  rates 
of  mortality,  interest,  and  expenses,  are  all  certain  in  their  operations; 
ill  the  case  of  all  these  factors,  the  rates  actually  experienced  will 
differ — often  widely — from  those  assumed,  and  I  fail  to  see  why 
these  differences  should  not  be  as  carefully  studied  in  regard  to 
expenses  as  in  regard  to  mortality  and  interest.  In  the  case  of  the 
last  two  factors,  the  evidence  at  our  disposal  points  to  the  fact  that, 
on  the  whole,  our  estimates  err  on  the  side  of  safety.  Is  this  the  case 
in  regard  to  expenses  ?  If  it  is  not,  the  conclusion  must  be  drawn 
that  expenses  should  be  more  carefully  analysed  than  either  of  the 
other  two  factors.  Expenses  are  not  likely  to  be  more  affected  by 
accidental  variations  than  either  mortality  or  interest. 

As  regards  the  second  objection,  while  assumptions  and  reserva- 
tions must  be  made  if  a  Paper  dealing  generally  with  a  subject  of 
this  nature  is  to  be  kept  within  reasonable  limits,  I  fail  to  see  how 
any  assumptions  necessary  vitiate  the  analysis  by  an  Office  of  its  own 
expenses.  The  foundation  of  such  an  analysis  seems  at  least  as  sound 
as  that  upon  which  a  mortality  investigation  is  based,  and  the  truth 
of  any  assumptions  made  can  be  readily  tested. 

The  third  objection  means  much  the  same  as  the  criticism  made 
in  the  discussion  on  Mr.  Rietschel's  paper,  that  "  a  better  method 
is  to  adjust  the  loadings  with  an  eye  to  past  and  future  expenses, 
and  having  so  fixed  them,  to  endeavour  to  keep  the  expenses  within 
the  estimates."  This  is  no  reason  for  not  making  an  analysis,  since 
an  analysis  is  essential  before  the  expenses  allowed  for  by  the  loadings 
can  be  compared  with  those  actually  incurred,  in  order  to  see 
whether  the  estimates  are  exceeded.  The  exact  relation  between 
rates  and  expenditure  ought  to  be  known,  no  matter  which  of  the 
two  is  regarded  as  the  dominant  factor. 

In  addition  to  the  calculation  of  rates,  such  Cjuestions  as  surrender 
values,  and  the  proper  reserve  to  be  made  for  limited  payment 
policies — to  mention  only  two  out  of  a  large  number — involve 
assumptions  as  to  expenses.  Should  not,  therefore,  steps  be  taken 
to  see  how  far  the  assumptions  made  agree  with  the  facts  i 

The  solitary  rate  in  Section  XV  was  intended  solely  as  an  illustration 
of  the  process  of  linking  up  the  results  of  an  analysis  with  the 
premiums  charged.  As  it  is  based  on  imaginary  data  it  is  obviously 
not  put  forward  as  an  ideal  office  premium. 


Graduation  Inj  Redurfion  of  Mean   Square  of  Error.     (III.) 
By  ^V.  Y.  Sheppakd,  Sc.D.,  LL.M. 

{Continued  from  Vol.  XLVIIF,  p.  412.) 

24.    J.  0    graduate    the    ^^s    &;o    as    to    obtain    as    regular    a 
sequence  of  3rd  differences  as  possible,  differences  of  U  above 
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the  3rd  being  supposed  negligible,  we  proceed  as  in  §  18. 
The  formula  for  r,.,  using  ?«  =  2ji-f  1  m's,  will  be  of  the  form 

and  therefore  the  3rd  difference  will  be 

It  is  clear  that  the  problem  of  determining  the  c's  so  that  the 
mean  square  of  error  of  S'^iv+i  shall  be  a  minimum  is  the  same 
as  that  of  determining  the  '*'  best  ^'  value  of  S^iv+i  from 
2u  +  4'  (<'s  for  the  case  of  /  =  5  or  6. 

(i)  The  formula  ia  terms  of  central  differences,  for 
moderately  large  values  of  m,  is  easily  obtained 
from  Table  LB  (ii)  on  pp.  381  and  383  of 
"Reduction."  Suppose,  for  instance,  that  7?i=13. 
Then  v,.  is  to  be  of  the  form 

(•,.=  u,.  +  C4S^(^.  +  Cg8"»,.+  .  .  . -f  CjoS'-U;. ; 

and  the  3rd  difference  of  the  r's  will  be  of  the 
form 

+  .   .  .  -hCi28'^M,.+i. 

This  will  involve  16  ?<'s ;  and  the  values  of  the  c's 
which  make  the  mean  square  of  error  of  S^i',-+i  a 
minimum  are  those  given  in  the  above-mentioned 
table  (for  J  =5  or  6)  under  w  =  16,  i.e. 

h^r     . 

f.,     75..     40.,,     45  ^-t  513       25  5;,jl 

=  \«-#-13^-3i^    -323*   -I2r2^  /""•' 

or 

16796SV,.+i=(1679683-484oOS--516808'' 

- 222308" -4368S'3_ 3258'^] «,.+. , 
so  that 

1 679(3  fv=]  (3796  ?/,.-484508^«,.- 51  68086m,. 

-222308«;(,-43688"'m,.-3258'^»,.. 
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(ii)  For  the  forimila  in  tenns  of  sums,  we  write 

il=^(u  +  l)(n  +  2)(u  +  3)(2n-])(27i  +  l) 

(2H  +  3)(2u  +  5)(2»  +  7)(2n  +  9) 

and  then,  with  the  notation  of  §  18  (ii), 
Mr,=  -  \^  in'- 1  )W-  ]  )(2«  +  3)  {ah,,^^,^,^} 

+  |(n+l)(4/.--^-l)(177t-6)[c7''>;/,±(„  +  u)] 

_l^^(4n-^_l)(25n-3)(cr«»,.iOHi); 
+  20C2u-I)(3-lu-l)[a-»,±(,+s)] 
-1540(2;/-]){(T«(/,±4 
+  3080[c7V,i(,_>)]. 

(iii)   The  formula  in  terms  of  w's  is 
where,  M  being  as  above, 

h,  =.  h,  +  I  tm>o  +  ^^  t%r—  1  )g^6o 

M6o=+  Xcn  +  iy-{u  +  2y{n+'6y-{Sn^+12n-4), 

1  -i  I- 

^lh-\=  -  Lin+l){u  +  2f{H  +  S){5u'  +  20n-3), 

lo 

MS^/m= +(«+!)  (?H-3j(7u2+28h- 2), 

Mh'ho= -20  {9u'  +  SQn-l), 

M8''Z*o=+3080. 

The  results  in  (ii)and  (iii)  above  are  obtained  from  general 
formula  given  in  "  Fitting  I "  and  "  Fitting  IT.''' 
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25.  These  forimilcD  are  not  convenient  for  practical 
purposes.  In  the  first  place,  the  formula  in  (ii)  involves 
successive  sums  up  to  the  9th  inclusive.  This  inconvenience 
can  be  mitigated  by  calculating  the  2nd  or  4th  diffeiences  of 
the  (;'s  and  then  performing  successive  additions  (r/.  §  9  (iii))  ; 
but  even  so  it  is  necessary  to  form  some  of  the  9th  sums  in 
order  to  obtain  the  first  few  va.  In  the  second  place,  the 
coefficients  are  always  large.  The  following  are  the 
formulae  in  some  of  the  simplest  cases  : 

(13  n's)       16796(v= -325  +  832-910  +  580-220  +  40, 

(23  u's)  403201 5r,= -17250  +  21978-15640 

+  5595-1155  +  110, 

(25  u's)  403201  bv,=  - 13 155  +  1  7940 - 10350 

+  3104-641  +  56, 

(27  u's)  2966700tv::= -7830  +  9675-5175 

+  1575-275  +  22; 

the  coefficients  on  the  right-hand  side  being  those  of 

(13  u's)  [ahir^i],  [o-^/,±7j],  .  .  .  [c7'^U,.±5j], 
(23  u's)  {cr^u,±i3},  [o-^u,.±ioj],  .  .  .  [o-V±ioi], 
(25  u's)  {aUi,^u],  [o-'",im],  •  •  •  [o-'"-±ni], 
(27  u's)  {o-^u,.±i5},    [o-^u, ±-i4i],   .   .   .    ro-"",±i2j]. 

For  actual  calculation,  adaptations  may  be  made;  thus  for 
the  fourth  of  these  formula  the  calculations  will  be  simplified 
by  multiplying  both  sides  by  4. 

Although  the  formulaj  are  not  convenient,  their  investi- 
gation is  useful  as  aifording  a  standard  by  which  to  judge  the 
success  of  any  formula  that  aims  at  regularizing  the  3rd 
differences  on  the  assumption  that  4th  differences  are 
negligible.  If  we  denote  by  R-  the  ratio  of  the  mean  square 
of  error  of  the  new  to  that  of  the  original  3rd  difference,  so 
that  R  is  the  "smoothing  coefficient",  then  the  value  of  R- 
for  the  formula  of  §  24  is 

R2  =  (9u2  +  36u-l)/M, 


Xo.  of  «'s  ill  V. 

i/ii. 

19 

153 

21 

208 

23 

276 

25 

358 

27 

457 

29 

574 

31 

7iO 
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where  M  has  the  value  given  in  §  24  (ii).  This  gives  the 
following  values  of  1/R  : — ■ 

No.  of  «'s  in  r.  I/''- 

5  4 

7  '.) 

9  17 

n  30 

18  49 

15  75 

17  109 

Xo  other  formula  can  give  a  larger  value  of  1/R,  for  the 
number  of  n's  involved,  than  is  shown  in  this  table.  Spencer's 
21 -term  formula,  for  instance,  is 

350r,=  [5][5][7][[3][3]-[7]}n,, 

and  gives  1/R  =  160,  which  is  less  than  the  value  (208)  in  the 
table.  It  iSj  however,  slightly  better  than  the  value  for  my 
19-term  formula. 

26.  For  purposes  of  comparison,  I  give  in  Example  4  (p.  ]  57} 
the  results  of  applying  Spencer's  formula  and  my  23-term 
formula  (the  coefficients  in  the  21 -term  formula  being  too 
clumsy)  to  the  data  of  Example  2,  the  graduated  table  running 
from  a;  =  56  to  ,i'  =  81.  The  degrees  of  smoothness  in  the  two 
cases  may  be  roughly  compared  by  comparing  the  sums  of  the 
squares  of  the  4th  differences.  As  it  happens,  Spencer's 
formula  appears  on  the  whole  to  give  a  better  result  than 
mine.  But  it  will  be  seen  that  this  is  due  to  the  last  four  or 
five  values  ;  if  these  are  left  out  of  account,  my  ord  differences 
will  be  found  to  be  a  good  deal  more  regular. 

The  f's  in  tins  example  have  been  given  to  6  decimal 
places.  But  this  is  only  done  for  the  purpose  of  comparison 
of  ord  differences.  The  data  are  not  sufficiently  numerous  to 
justify  us  in  going  to  moi-e  than  4  or  5  places;  and  there 
is  the  further  question  whether  a  6-place  table  will  not  be 
vitiated  by  the  introduction  of  the  elements  due  to  the  4th- 
difference  term  in  the  graduating  formula. 

27.  This  leads  to  the  further  question  : — How  are  we  to  tell 
what  differences  are  negligible  ?  As  has  been  pointed  out  in 
§  4,  all  graduation  methods  which  consist  in  replacing  u^  by  a 
linear  compound  of  7t's  are  based  on  the  implicit  assumption 
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that  there  are  some  orders  of  differences  which  may  be 
neglected ;  and  the  assumption  ought  to  be  checked  before 
the  graduated  table  is  adopted. 

The  proper  metliod  of  testing  is  to  obtain  improved  values 
for  the  first  order  of  negligible  differences.  If,  for  instance, 
we  assume  that  /  =  3,  we  must  obtain  improved  values  for  the 
4t]i  differences.  Tlie  process  is  analogous  to  that  of  improving 
the  2nd  differences  for  /  =  2  or  3  (§§  15,  16)  ;  and  it  does  not 
seem  necessary  to  go  into  it  fully  here.  If  we  use  2ra4-l  7;'s 
for  improving  B*iii-,  and  if  we  write 

^       [n-l)u{n+l)(n  +  2) 


M 


22680 


(2n-3){2n-\){2n+1){2n  +  3){2n  +  r,), 
then  the  improved  value  of  Shi,,  is  given  by 

^lBU-,=  l(n-l)u{2n-S){2u-l)[<TU,^^,,^,j] 


-^^{n-\)(2n-S}(2u-l){ahi,-^n} 

+  ]5(H_l)(2n-3)[(r^»,^(,.-i)] 
-35(2«-3){cr^,,,^(„_i)} 

-f  70[o-^(/,i(„_ij)]  ; 

and,  if  the  ratio  of  the  mean  s([uare  of  error  of  B*r,.  to  that  c>f 
B*u,.is  R^,  then  R'-=]/M.  The  following  are  values  of  1/K 
corresponding  to  values  of  2n  +  l  : — 


n  +  l. 

]  K. 

5 

1 

7 

7 

9 

27 

11 

71 

13 

156 

15 

304 

17 

5J2 

2n  +  l. 

l/H. 

19 

904 

21 

1429 

23 

2165 

25 

3165 

27 

4490 

29 

6210 

31 

8403 

The  formulae  which  involve  17,  25,  and   oIm's   are   fairly 
convenient ;  the  cr's  involved  being 

(17  it's)    [o-".i8i],   {o--M,.±s  },  .   •    [o-V,.^gj], 

(25  w's)    [o-Wr±m],    {(r-i(r±ii},   .   •    [o'l'nlO'J], 

(31    W'S)      [aVriVoi],     {(T-Ur±15},    ■     ■     Wl'r±m] 
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and  their  coefficients  in  the  formula  for  h^v,.  being  given  by 
(17  w's)         839SS^r,.=  +r)2-65  +  :19-13  +  2, 
(25  h's)  286]-180S^iv= +3036-2580  +  990- 210 +  20, 
(31  ?/'s)   2017350g^r,.= +783-522  +  162-27  +  2. 

28.  I  liave  applied  the  formula  which  involves  31  vt's  to  the 
data  of  Example  9.,  with  the  following  result: 


X 

lO'S-iu 

()() 

+  7 

01 

+  27 

62 

+  28 

63 

+  35 

61- 

+  16 

65 

+  15 

66 

+  14 

G7 

+  6 

i]8 

-r  9 

X 

lO'S^r 

69 

+  39 

70 

+  17 

71 

—  3 

72 

+  12 

73 

-30 

74 

+  36 

75 

-13 

76 

-49 

77 

-78 

The  later  values  are  rather  irregular,  but,  so  far  as  the 
earlier  ones  are  concerned,  it  will  be  seen  that  Ave  must  allow 
for  the  existence  of  a  4tli  difference  amounting  to  3  x  10~". 
This  is  multiplied,  in  the  graduating  formula,  by  a  factor 
which  may  be  as  great  as  10  or  20.  Spencer's  formula,  for 
instance,  is  equivalent  to 

r^,  — 2<^.— 12-6S^u,.  — &c. ; 

and  the  formula  used  iu  §  11  for  Example  2  is  ("Reduction  ", 
p.  379) 

7',.=  ?(,.  — 18S^((,.— &c. 

These  formulaj  may  therefore  introduce  into  v  a  mistake 
amounting  (numerically)  to  4-  or  5  in  the  5th  decimal  place. 
Obviously  we  cannot  give  v  to  5  places ;  and,  even  if  we 
take  it  to  4  places,  there  will  in  40  or  50  per-cent  of  the 
values  be  a  mistake  of  1  in  the  final  figure. 

It  will  be  seen  from  Example  4  that,  if  w^e  take  v  to 
4  ])laces  only,  the  3rd  difference  will  be  so  small  that  it  is 
hardly  worth  Avhile  tabulating  it.  This  illustrates  the  weak- 
ness of  the  Avhole  theory  of  graduating  so  as  to  smooth  the 
highest  non-negligible  differences,  except  in  the  very  unusual 
case  in  which  these  differences  alter  so  slowly  that  the  next 
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difference  is  very  small  in  comparison  with  tliem.  In  ordinai-y 
cases,  if  the  smoothing  of  the  differences  is  successful,  the 
smoothed  values  will  indicate  the  existence  of  a  difference- 
of  the  next  higher  order  ;  Avhich  is  contrary  to  the  hypothesis 
that  this  difference  is  negligible.  The  contradiction  will  be 
due  to  our  having  taken  the  values  to  a  larger  number  of 
decimal  places  than  is  justified.  To  avoid  this,  we  must  take 
them  to  a  smaller  number  of  places ;  and  then  the  true 
values  of  the  differences  we  are  smoothing  will  be  so  small 
that  the  smoothing  will  not  be  worth  while. 

29.  The  only  point  that  remains  to  be  dealt  with  is  the 
treatment  of  the  »'s  at  the  tw^o  ends  of  the  range.  This  is 
referred  to  iu  §  10  (b)  ;  as  the  process  is  not  of  special 
importance  in  actuarial  investigations,  it  will  be  sufficient  to 
treat  it  briefly. 

Suppose  that  our  data  are  Uj,  v-,,  .  ■  •  ,  and  that  for 
improving  Uj,  iia,  .  .  .  we  use  13  7('s  in  each  case.  We  could 
use  the  first  11  u's  for  improving  u^;  the  first  9  for  improving- 
■2(5  ;  and  so  on.  But  we  may  as  well  use  13  throughout ; 
i.e.,  use  Ki,  iu,  .  •  •  »i3  for  improving  not  onl}'  v^  but  also 
7(6,  ^'.i,  •  •  •  ^'i  •  It  is  found — as  already  stated  at  the  beginning 
of  §  9 — that  the  improved  values  are  those  that  Avould  be 
obtained  by  fitting  a  polynomial  of  degree  j  to  these  13  «'s  by 
the  method  of  least  squares.  The  resulting  r's  will  have  a 
constant  difference  of  order  /,  and  their  values  can  be 
constructed  if  w'e  know  those  of  f],  Ari,  .  .  .  Ah'i.  General 
formulae  for  doing  this  are  given  in  "  Fitting  I "  and 
"  Fitting  II." 

Suppose  that  we  are  using  the  first  in  w's.  Then  we 
construct  the  Hardv  sums  as  shown  in  the  followino-  scheme  : 


>  ' 

III 

^'l 

V'' 

'-U-, 

2' 

'  U-, 

t"-^u. 

1(2 

S' 

'-I'.i 

T 

'"3 

T'-'Ui 

V3 

T 

'". 

T 

''."' 

7fj 

2.    ?r,,,,  =  J 


S"':i,„^,  =  0 


-      ■'"»,  +  !=*' 
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in  which  each  term  is  the  difference,  with  sign  changed,  of  the 
two  next  it  on  the  right.  The  values  of  v^,  Ar,,  A-i'i,  .  .  .  can 
then  be  conveniently  expressed  in  terms  of  S"n,,  S"'-u-2, 
^     ((3,  .  .  . 

For  finding  the  initial  u's  in  Example  1  (the  values  in 
italic  type  on  p.  184  of  vol.  xlviii)  it  has  been  assumed 
thaty  =  2.     Writing 

M  -    .^^,  {m-2){m-^ ) m  (m  +  P/zu  +  2) , 
the  values  of  i-,,  Ar,,  A-r,  are  then  given  by 

MAr,  =  -  A„  ,^"u,  +  A„  ^'hu-M,::S:''ii„ 
MA'-'r.  =  +A„  {t"o,  -As,  ■2^"-'"-.<  +  A:„  ,^"h,,, 
where 

A,,,=  ^(m-2)(m-l)(3m2-3m  +  2), 

A;,,^A,,,=  (»i-2)(m-l)(3;/i--l), 

Ao,2  =  4(m-2)(47H-7), 
A , ,  3  =  A  3 , 1  =  5  ( 1  u  -  2 )  ( n  i  - 1 ) , 
A,,  3=  A3,.  =  30(7/1-2), 

A3, 3 -GO. 

For  m=  13  this  gives 

1 001  f,  =  +  51 7i''w,  -  1 5  iS'^n,  +  22:1 '''»3, 

1001  A(v-= -i54S'^(,  +  eeS'^-'/r,- 1  ir'v,, 

1001A2r,=^+22V^(,-llS"^»,+  2i''-*»3. 

The  calculation  of   r.,,  v-i,  .  .  .  r„  is  then  very  simple. 

A  simihir  process  is  adopted  with  the  zt's  at  the  other  end 
of  the  range. 


ERRATUM, 


J. I. A.,  vol.  xlviii,  p.  177,  line  4  from  Ijottotn  : 
for  —2o{uu—Uj)  read  —  24(»,4— H3), 
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Example  4. — Graduafion  of  data  of  Example  2  by  Spencer's  2l-teriu 
formula  and  hy  neio  2S-tenih  fmiriula. 


X 

Obtainkd  bv  Spencer's  Fokmula      ! 

OBTAISEII  by  ^EW  FORMU 

.A 

r 

10«5r 

10-5-'i- 

lC''5-'y 

V 

locSf 

lO^Sh- 

10«5*y 

m 

(1) 

(i) 

(3) 

(•») 

(0) 

C') 

(7) 

(S) 

+ 

+ 

-r 

56 

•OOG581 

431 

... 

•006562 

448 

... 

7 

•007012 

533 

+  102 

0 

•007010 

58  4 

136 

-  34 

8 

•007545 

635 

102 

+  22 

•007594 

686 

102 

-  43 

9 

•00S180 

759 

124 

-  32 

•0082SO 

745 

59 

-  32 

■     CO 

•008939 

851 

92 

-  36 

•009025 

772 

27 

+  7 

1 

•009790 

907 

56 

—  55 

•009797 

806 

34 

-  19 

2 

•010697 

908 

+   1 

-  31 

•010603 

821 

15 

+   5 

3 

•011G05 

878 

-  30 

—  7 

•011421 

841 

£0 

+  28 

4 

•012483 

811 

-  37 

+  60 

•012265 

889 

48 

-.-  20 

5 

•013324 

864 

+  23 

+  52 

•013151 

957 

68 

+  36 

6 

■0141S8 

939 

75 

+  100 

•014111 

1061 

104 

+  45 

7 

•015127 

1114 

175 

+  71 

•015172 

1210 

149 

+  46 

8 

•01G211 

1360 

216 

+  58 

•016382 

1405 

195 

+  47 

9 

•017601 

1GG4 

304 

+  11 

■017787 

164  7 

212 

+  14 

70 

•019265 

1979 

315 

-  11 

•019J34 

1903 

256 

+  7 

1 

•021214 

2283 

304 

-  69 

•021337 

21C6 

2G3 

-  28 

2 

•023527 

2518 

235 

-  41 

■023503 

2401 

235 

0 

3 

•026045 

2709 

191 

-  18 

•025901 

2636 

235 

+  38 

4 

•028754 

2b82 

173 

-  39 

■028540 

2909 

273 

+   2 

5 

•031636 

3  94 

212 

+  77 

■0314-19 

31S4 

275 

+  57 

6 

•034730 

3383 

289 

+  :oo 

■03  1633 

3516 

332 

—  7 

7 

■038113 

3772 

389 

+  G3 

■038149 

3841 

325 

+  83 

8 

•041885 

4224 

4o2 

+  58 

■041990 

4249 

408 

+  116 

9 

•0461C9 

4734 

510 

+  56 

■016239 

4773 

524 

+  81 

80 

•050843 

5300 

+  566 

■051012 

5378 

605 

1 

•056143 

•05G390 
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The  Medico- Actuarial  Investigation  of  the  Mortality  of  American 
and  Canadian  life  Assurance  Companies. 

[Coiiiniunicatcd  li_v   Mn.  AuTiirR   Huxtkr,   A. I. A.,  F.F.A.,    Cli:iirm:iii    of   the 

Central    lUireau.] 

J.  HE  final  volume  (V)  of  the  Report  on  the  Medico- Actuarial 
Mortality  Investigation  has  recently  been  published.  A  synopsis 
of  the  principal  contents  of  the  volume  is  here  given.* 

Family  History  of  Tuberculosis. 

Pohcyholders  with  a  family  history  of  tuberculosis  were 
divided  into  seven  classes,  but  in  the  three  following  classes 
the  amount  of  data  was  too  small  to  be  of  value. 

1.  Tuberculosis  in  both  parents  and  one  or  more  brothers 

or  sisters  ; 

2.  Tuberculosis  in  one  parent  and  two  or  more  brothers 

or  sisters  ; 

3.  Tuberculosis  in  both  parents. 

When  a  member  of  the  family  suffered  from  tuberculosis  at 
date  of  application  for  insurance,  it  was  considered  to  have  the 
sam.e  weight  as  a  death  in  the  family  from  that  disease. 

Cases  treated  as  sub-standard  for  physical  condition  or 
personal  history  were  excluded,  but  cases  sub-standard  for  family 
history  alone  Avere  included. 

Tuberculosis  ix   One  Parent  axd  a  Brother  or  Sister. 

When  all  the  insured  in  this  class  ranging  from  45  pounds 
underweight  to  45  pounds  overweight,  and  from  5  feet  3  inches 
to  6  feet  2  inches  were  put  in  a  single  group,  the  mortahty  was 
only  11  per  cent,  in  excess  of  the  normal  (the  M.A.  Select  Table). 
The  relative  mortality  for  the  three  main  plans  of  insurance, 
Ordinary  Life,  Limited  Payment  Life,  and  Endowment,  was 
114  percent.,  107  per  cent.,  and  111  per  cent,  respectively.  As 
it  was  known  that  weight  was  an  important  factor  in  connection 
with  the  mortality  of  persons  with  a  tubercular  family  history, 
the  entire  data  were  then  divided  into  four  weight  groups,  of 
which  the  following  is  a  synopsis  : 

*  Abs-tracts  of  tlie  contents  of  vols,  i-iv  will  \e  found  in  vol.  xlvi  of 
tliis  Journal,  pp.  384-39^;  vol.  .\lvii,  pp. -414-421  and  539-548;  vol.  xlviii,  pp. 
18G-197. 
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Ages  at 
Entry 

Weight  Groip  —20  to  —45  lbs. 

Weight  Gholp  -5  to  —20  lbs. 

Actual 
Deaibs 

Expected 
Deaths 

Ratio  of 
Actual  to  Ex- 
pected Deatlis 

Actual     1   Expected 
Deaths          Deatlis 

Katio  of 
Actual  to  Ex-' 
pectedDeaths, 

15-29 
30-44 
45  &  over 

3 

42 

44 

1-29 
31-81 
46-30 

233% 
132% 

95% 

33            24  28 

122          110  02 

78           83-30 

136% 

111% 
94%       j 

Total  ... 

89          79-40 

112% 

233     '    217-60 

107% 

Weight  Group  Average  to  +"20  lbs. 

Weight  Group  +25  to  +45  lbs. 

'       15-29 
30-44 
45  4:  ovei 

43           25-43 
95           93-32 
82           8500 

169% 

102% 

96% 

R 
42 
38 

3-52 

30-92 
31-88 

170% 
136% 
119% 

Total  ... 

220        203-75 

j 

108% 

86 

66-32          130% 

While  the  statistics  are  not  sufficiently  extensive  to  justify 
positive  deductions,  the  foregoing  table  indicates  that  a  history 
of  tuberculosis  in  one  parent  and  a  brother  or  sister  is  accompanied 
by  a  decided  increase  in  the  mortaUty  at  the  younger  ages  at 
entry. 

TUBEKCULOSIS    IX    TwO    OR    MORE    BROTHERS    OR    SiSTERS. 

The  following  is  a  synopsis  of  the  results  of  the  investigation 
into  the  above  class  : 


Ag^sat 
Entry 

Weight  Grolp  —25  to  —45  lbs. 

Weight  Group  —5  to  —20  lbs. 

Actual 
Deatlis 

Ti.„^„„t„j    1      Ratio  of 
Ks      'Actual  to  Ex- 
^^"**^      IJectedDeath^ 

Actual    '   Expected   '^.f^^^Vto^Ex 
Deaths    1      Deaths     l^^'.^^l^l^.^ 

15-29 
30-44 
45  &  ovei 

5 
39 
64 

2-18 
38-95 
83-62 

229% 
100% 

770/ 

41           29-31            140% 
208         17215            121% 
145     1    163-68              89% 

All  ages 

108     1    124-75             87  ?o 

394         365-14            108% 

Weight  Group  Average  to  +20  lbs. 

Weight  Group  +25  to  +45  lb.«. 

:       15-29 
30-44 
45  Si  over 

44 
145 

144 

33-08 
157-19 

159-00 

133% 

92% 
91% 

4 
65 
59 

6-79 
54-97 
49-36 

59% 
118% 
120% 

All  ages 

333 

349-27 

95% 

128 

111-12            115% 

vnr    YTiv. 
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The  mortality  in  the  lightest  weight  group  is  lower  than  in 
the  next  group — a  result  largely  due  to  more  severe  selection  ; 
evidence  of  which  selection  appears  in  the  different  distribution 
of  the  cases  by  age  at  entry. 


Tuberculosis  in  One  Beother  or  Sister. 

This  is  a  large  group,  consisting  of  more  than  114,000  entrants, 
among  whom  there  were  6,317  deaths.  The  statistics  were  divided 
into  the  four  weight  groups  already  mentioned,  and  sub-divided 
according  to  the  three  main  plans  of  insurance — Ordinary  Life, 
Limited  Payment  Life,  and  Endowment  Insurance.  There  was  a 
much  larger  proportion  of  entrants  at  the  younger  ages  of  entry 
under  the  higher  priced,  than  under  the  lower  priced  plans.  No 
serious  distortion  of  the  facts  results  from  combining  the  various 
plans  of  insurance,  and  accordingly  a  synopsis  is  given  for  the 
four  weight  groups,   all  plans  of  insurance  being  combined  : 


Aees  at 
Eutry 

Weight  Grocp  —25  to  —45  lbs. 

Weight  Group  —5  to  —'20  lbs. 

Actual     ,    Expected    ',,J!^V°°L 
Deaths          D^ths      ^^^ 

Actual    '   Expected  L,J!"'?„°L 
llpnths          nUt)i«       Actual  to  Ex- 
Deaths          Deaths      pectedDeaihs 

15-29 

30-44 
45  &  ovei 

76            40-08       190% 
365           365-91        100% 
330          441-74          75% 

1 

614     1      454-64 

1,230        1,285-77 

681           921-27 

142% 
96% 

74% 

Total... 

771          847-73  '      91% 

2,555        2,661-68            96% 

1 

Weight  Group  Average  to  +20  lbs. 

Weight  Group  +25  to  +45  lbs. 

15-29 
30-44 
45  &  ovei 

522           432-57 

1,001        1,105-18 

735           844-66 

121% 

91  ?b 
87% 

70 
353 
310 

66-22          106% 
338-80          104% 
274-84          113% 

Total ... 

2,258 

2,382-41 

95% 

733          679-86         108% 

The  statistics  of  which  the  foregoing  table  is  a  synopsis 
indicate  that  for  ages  at  entry  above  say  35  the  death  of  one 
brother  or  sister  from  consumption  may  be  disregarded.  It 
should  be  remembered,  however,  that  a  more  severe  selection 
was  probably  exercised  among  those  underweight  than  among 
those  of  or  above  average  weight.    In  the  detailed  tables  it  is 
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shown  that  the  mortality  ratios  among  the  underweight  groups 
tend  to  decrease  with  the  increasing  duration  of  the  insurance, 
while  the  reverse  holds  good  among  overweights.  The  Committee 
points  out  that  this  should  be  carefully  considered  in  ascertaining 
the  extra  premium  to  meet  the  additional  hazard. 

The  high  death  rate  from  tuberculosis  of  the  lungs  among 
the  underweights  may  be  seen  from  the  following  tables  : 


Ages  at  Entry,  \b  to  29. 


Variation  from 
Average  Weight 

Total  Deatlis 

Heaths  from 

Tuberculosis 

of  Lungs 

Ratio 

-  25  to    —  4.'j  poumls 

-  5  to    -20 
0  to    +20 

+  25  to    +45 

76 
644 
522 

70 

39 

309 

176 

6 

51% 

48% 

34% 

9% 

Ages  at  Enfri/,  30  to  44. 

—  25  to   —45  ])ouu(ls 

-  5  to    -20       „ 
0  to    -(-20       „ 

+  25  to    +45 

3(i5 
1,230 
1,001 

353 

97 

322 

119 

9 

27% 

26% 
12%    ■ 
3% 

In  this  class,  and  also  the  one  comprising  a  family  history 
of  tuberculosis  in  one  parent,  an  investigation  was  made  of  the 
effect  of  height  on  mortality.  If  the  number  of  potmds  departure 
from  the  average  weight  is  considered,  it  appears  that  tall  men 
at  the  yomiger  ages  at  entry  among  underweights  experienced 
a  relatively  higher  mortality  than  short  men. 


Tuberculosis  in  One  Paeent, 

In  this  class  there  were  nearly  95,000  entrants,  and  4,405 
deaths.  While  a  subdivision  was  made  of  the  data  into  the  three 
main  plans  of  insurance  already  mentioned,  the  synopsis  for  all 
plans  of  insurance  only  is  given,  as  there  did  not  appear  to  be  a 
marked  variation  in  the  mortality  under  the  different  plans. 
As  already  noted  in  connection  with  the  preceding  class  some  of 
the  companies  limited  the  poorer  risks  to  the  high  premium 
plans,  which  is  shown  by  the  large  proportion  of  higher  priced 
policies  at  the  young  ages  at  entry. 

M  2 


162     TJie  Medlcu- Actuarial  Invest'igatiun  of  Mortality  of    [April 
All  Plaxs  Combined. 


Ages  at 
Entry 

Wkight  Group  —25  to  —45  lbs. 

Weight  Group  — ."iTO  —20  lbs. 

Actual 
Deaths 

r     „^i^A   1      Ratio  of 
ffif   'Actual  to  Ex. 
^''*'"*      pected  Deatli> 

Actual    1   Expected  Lcfiluo^Lx  ' 
Deaths          Deaths     ije^'oeafh^ 

15-29 
30-44 
45  &  over 

59 
302 
156 

46-64        127"., 
281-96        107% 
222-45  1       70% 

1 

658           532-48          124%      - 
911        1,001-31            91% 
357          465-19           77% 

Total ... 

517 

551-05          94% 

1 
1,926       1,998-98  i         96% 

i                                        * 

Weight  Groi-p  Average  to  +20  lbs. 

1 
Weight  Grol-p  +'?5  to  +45  lbs.      ! 

15-29 
30-44 
45  &  ovei 

475 
670 
359 

454-53 
761-45 
449-78 

105% 
88% 
80% 

71     '        62-55         114% 
216           215-65          100% 
171           145-29          118% 

Total  ... 

1,504 

1, 665-76 

90% 

458           423-49  '       108% 

The  striking  feature  of  the  above  table  is  the  very  good 
mortahty  at  the  older  ages  at  entry  except  in  the  overweight 
groups.  It  is  probable  that  this  low  mortahty  was  largely  due 
to  a  severe  selection  on  account  of  the  family  history.  The  same- 
conditions  were  found  with  regard  to  the  young  ages  at  entry  as 
in  the  class  of  those  with  a  family  record  of  one  brother  dead  or 
suffering  from  tuberculosis — namely,  a  high  mortality  among  the 
light  weights.  It  is  apparent  from  the  above  that  tuberculosis 
in  one  parent  seems  to  be  of  comparatively  little  moment  except 
at  the  younger  ages  at  entry,  provided  as  severe  a  standard  of 
selection  is  practised  in  the  future  as  in  the  past. 

The  average  age  at  entry  in  the  group  of  those  25  to  45  pounds 
under  the  average  weight  is  much  higher  than  in  the  group  of 
those  5  to  20  pounds  under  the  average  weight.  This  indicates 
that  the  companies  delayed  the  acceptance  of  many  risks 
distinctly  underweight  until  it  was  thought  that  the  hazard  from 
the  tuberculous  family  history  was  past. 

An  endeavour  was  made  to  determine  whether  a  family  record 
of  tuberculosis  in  a  parent  or  in  a  brother  or  sister  was  the  more 
serious.  A  comparison  of  the  experience  in  the  two  classes  shows 
that  the  incidence  of  mortality  is  similar.  At  the  younger  ages 
of  entry  a  family  record  of  tuberculosis  appears  to  be  of  more 
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•consequence  in  the  case  of  a  brother  or  sister  than  of  a  parent, 
but  this  may  be  due  to  a  more  rigid  selection  in  the  latter  class. 
At  ages  at  entry  15  to  29  in  the  group  of  men  from  5  pounds  to 
20  pounds  under  the  average  weight,  52  per  cent,  of  the  total 
deaths  during  the  first  ten  policy  years  were  due  to  tuberculosis 
of  the  lungs  in  the  class  of  the  insured  with  a  family  history  of 
tuberculosis  in  one  brother  or  sister  ;  while  the  corresponding 
percentage  was  48  in  the  case  of  those  with  a  family  record  of 
tuberculosis  in  one  parent. 

Mortality  in  Southern  States  of  the  United  States. 

It  has  generally  been  beheved  that  the  mortality  experience 
of  insurance  companies  in  the  Southern  States  was  higher  than 
in  the  other  States  of  the  United  States.  The  companies  were 
requested  to  supply  information  regarding  their  experience  in 
seven  Southern  States,  but  as  this  was  optional,  only  fourteen 
of  the  forty-three  companies  gave  their  material.  The  seven 
States  investigated  were  Alabama,  Arkansas,  Florida,  Georgia, 
Louisiana,  Mississippi  and  Texas.  With  the  exception  of  Georgia, 
parts  of  these  States  border  on  the  Gulf  of  Mexico,  and  are 
generally  low-lying.  The  same  is  true  of  the  counties  alongside 
the  great  rivers,  such  as  the  Mississippi.  These  are  generally 
known  as  the  Delta  Counties. 

Alabama,  Florida,  Louisiana  and  Texas  were  divided  into 
(1)  Gulf  Counties,  (2)  All  Other  Counties  ;  Arkansas  into  (1) 
Delta,  (2)  Other  Counties ;  Georgia  into  (1)  Seacoast,  (2)  Other 
Counties.  Mississippi  was  divided  into  (1)  Gulf,  (2)  Delta,  (3) 
Other  Counties ;  but  the  amount  of  data  received  by  the  Com- 
mittee was  not  large  enough  to  make' a  division  into  Gulf  and 
Delta  Counties,  and,  accordingly,  the  statistics  of  these  counties 
were  combined.  With  the  exception  of  the  State  of  Texas,  the 
mortality  of  the  various  sections  ranged  from  131  per  cent,  to 
178  per  cent.  In  Texas  it  was  117  per  cent,  in  the  Gulf  Counties, 
and  112  per  cent,  in  other  counties,  which  generally  consist  of 
great  plains  or  prairies. 

The  data  were  subdivided  by  period  of  issue,  in  order  to 
determine  whether  there  had  been  an  improvement  in  the 
mortality.  In  the  majority  of  the  States  there  had  been  a  sub- 
stantial improvement. 

The  mortality  in  the  Southern  States  from  typhoid  fever  was 
about  1|  times  the  standard,  and  from  malarial  fever  about  7 
times  the  standard. 
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Malarial  Fever. 

Reports  are  given  of  the  mortality  among  men  who  gave  a 
historv  of  having  had  malarial  fever.  Three  different  types  of 
malarial  fever  were  investigated :  {a)  pernicious,  (6)  remittent,  (c) 
all  other  kinds  of  malarial  fever,  including  ordinary  chills  and 
fever.  There  was  a  large  amount  of  data  under  (c),  sufficient  to 
enable  a  division  according  to  States,  and  frequently  according  to 
sections  of  States.  This  matter  is  not  of  a  great  deal  of  moment 
to  those  living  outside  the  United  States,  and  it  is  therefore  only 
necessary  to  mention  that  a  distinctly  high  mortality  prevailed 
among  residents  of  the  seven  Southern  States  who  had  been 
accepted  within  two  years  of  an  attack  of  ordinary  malaria. 
A  single  attack  of  malaria  seemed  to  be  of  little  moment  in  other 
parts  of  the  United  States  and  in  Canada  ;  in  the  case  of  men  who 
had  one  attack  within  two  years  of  application,  the  mortality 
was  105  per  cent.,  and  among  those  with  two  or  more  attacks, 
110  per  cent. 

It  does  not  appear  that  a  history  of  malarial  fever  in  any 
Southern  State  has  resulted  in  a  materially  higher  mortality 
than  among  the  insured  as  a  body  in  that  State,  but  the  history 
of  recent  malarial  fever  seems  to  have  been  of  importance.  The 
improvement  in  mortality  in  cases  with  a  history  of  malarial 
fever  in  the  Southern  States  as  a  whole  is  much  greater  than 
among  similar  cases  in  other  parts  of  the  United  States  and 
Canada. 

Mortality   uxder   Joint   Life   Policies. 

There  were  seven  clas.ses  of  policies  investigated  which  were 
issued  on  the  Joint  Life  plan,  but  in  only  four  of  these  were  the 
data  sufficient  to  justify  publication.    A  synopsis  is  as  follows  : 

Classes  80  and  81 — Joint  Life,  males. 


Plan 

ActuW 
iJeattis 

Expected 
Leaths 

Ratio  of  Actual  t-^l 
Expectea  Keatlis  f 

1 

Oraiii;i)-y  Lilt- 5.S      ,        52-1-i 

Limited  P.iyineiit  Life  and  E:;downieiit  ;        30            31-31, 

1 

111% 
96% 

Joint  Life,  male  anil  female. 

Oriliirirv  Life     ... 

Limited  P.iymeut  Life  and  Eudowineiit 

331 
215 

272-G3 
203-53 

I2:i% 

106% 
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The  foregoing  groups  showed  traces  of  selection  adverse  to 
the  company.  The  data  relating  to  the  Joint  Life  Insurance 
on  a  man  and  a  woman  were  subdivided,  and  the  relative 
mortality  among  the  women  was  determined.  It  was  noted  that 
there  was  a  high  mortality  among  the  women  at  the  younger  ages 
at  entry,  but  that  at  the  middle  and  older  ages  they  had  a  better 
relative  mortality  than  men.  A  notable  feature  of  the  insurance 
of  a  man  and  a  woman  on  Joint  Life  plans  was  a  high  death  rate 
from  tuberculosis  of  the  lungs  at  the  young  ages  at  entry  on  the 
Ordinary  Life  plans,  and  a  heavy  death  rate  from  child-birth 
among  the  women. 

The  Committee  in  their  concluding  remarks  pay  a  tribute 
to  the  efficiency  of  the  system  of  perforated  cards  and  electric 
sorting  and  tabulating  machines.  These  recent  mechanical 
devices  have  enabled  an  investigation  covering  about  three 
million  policies  to  be  handled  by  a  force  of  women  clerks  which 
never  exceeded  fifteen.  It  is  significant  of  the  zeal  of  the  members 
of  the  Committee  that  after  concluding  an  investigation  which 
has  involved  much  labour  to  them,  one  of  the  last  sentences 
of  their  report  should  be  :  "  The  results  of  this  investigation 
have  been  so  important  that  the  companies  may  decide  to 
conduct  a  similar  one  in  the  future  '"'  ;  and  they  express  a  hope 
that  -'the  companies  will  maintain  their  records  in  such  shape 
that  an  investigation  can  be  made  without  having  to  refer 
again  to  the  applications  and  the  reports  of  the  medical 
examiners." 


LEGAL   NOTES. 
Bij  William  Charles  Sharman,  F.I. A.,  Barrister-at-Law. 

1  HE  question  as  to  whether  the  Public  Trustee  may  accept 

the    trusteeship    of    any    settlement    other    than    an    English 

one  recently  came  before  Mr.  Justice  Eve  and  was 

Public  Trustee,    dcclded  bv  him  in  the  negative.       The  case  is  Ix 

Power  to  accept  •  o 

JJ^eYl^se'ttiement.'"^  Hewitt's  Settlement,  HewUt  v.  Hewitt  and  is  reported 
1915  L.R.  Ch.  228. 
The  plaintiffs  were  the  present  trustees  of  a  marriage-contract 
entered  into  bv  one  H.  M.  Hewitt,  who  was  a  domiciled  English- 
man,  and  his  wife,  who  was  domiciled  and  resident  in  Scotland. 
The  marriage-contract  when  executed  was  in  form  and  substance 
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a  Scotch  settlement.  H.  M,  Hewitt  died  11  January  1914, 
leaving  his  wife  and  two  children  under  age  21,  all  now 
resident  in  England.  The  securities  in  which  the  husband's  and 
wife's  funds  were  invested  were  English  and  included  freehold 
ground  rents  in  England  which  the  trustees  desired  to  retain. 

The  plaintiffs  were  all  desirous  of  retiring  from  the  trusts 
of  the  settlement  and  of  appointing  the  Public  Trustee  to  be  the 
sole  trustee.  The  Public  Trustee  was  wilHng  to  accept  the  trust 
if  the  Court  held  that  he  had  power  to  do  so. 

On  21  October  1914  the  trustees  took  out  a  summons  to 
which  the  widow  and  the  Public  Trustee  and  an  infant  child 
of  the  marriage  were  made  respondents,  asking,  inter  alia,  whether 
the  plaintiffs,  as  such  trustees,  had  power  under  the  provisions 
of  the  Public  Trustee  Act,  1906  or  otherwise,  to  appoint  the  Public 
Trustee  to  be  a  trustee  of  the  property  subject  to  the  trusts  of 
the  deed  either  alone  or  jointly  with  the  plaintiffs. 

Eve,  J.,  in  giving  judgment  said  :  "  I  think  that  both  in 
"  form  and  substance  this  was  intended  to  be  a  Scotch  settle- 
'"  ment  to  be  governed  and  construed  by  the  law  of  Scotland,  and 
"  if  so,  it  still  remains  a  Scotch  settlement,  notwithstanding 
"  the  facts  that  the  beneficiaries  and  the  persons  who  now  claim 
"to  be  the  trustees  are  all  resident  in  England,  and  that  the 
"  whole  of  the  trust  fund  is  invested  in  securities  in  England. 
"  These  circumstances,  although  they  cannot  alter  or  affect 
"  the  intention  of  the  parties  when  the  deed  was  executed  in 
"  1890  (see  per  Yaughan  Williams,  L.J.,  in  In  re  Fitzgerald 
"  (1904)  1  Ch.  573,  578),  constitute  a  sufficient  reason  for  ap- 
"  pointing  the  Public  Trustee  to  be  sole  Trustee  of  the  settlement 
"  if  he  is  eligible,  and  subject  to  the  question  of  his  competency 
"  he  has  intimated  his  willingness  to  accept  the  trust.  In  order 
"  to  ascertain  whether  he  can  do  so  it  is  necessary  to  consider 
"  the  provisions  of  the  Act  by  which  the  office  was  established 
'■'  and  its  power  defined,  and  in  my  opinion  that  Act  contains 
"  nothing  which  warrants  the  appointment  of  the  Public  Trustee 
■'  to  be  a  trustee  of  what  I  will  call  a  foreign  settlement — that  is 
"  to  say,  a  settlement  construed  and  governed  by  the  law  of  any 
"  foreign  country,  or  of  any  part  of  the  United  Kingdom  to 
"'  which  the  Act  itself  does  not  extend.  .  .  ,  Not  only  is  there 
"  a  complete  absence  from  the  Act  of  any  enabhng  words,  or 
"  even  provisions,  from  which  we  could  gather  an  intention  on 
"  the  part  of  the  Legislature  to  extend  the  powers  of  the  office 
"  to    the    acceptance  of  foreign  trusts,  but    there    are    many 
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*'  indications  pointing  to  the  contrary  conclusion.  It  is  enough 
"  for  me,  I  think,  to  say  that  in  the  absence  of  statutory  power, 
"  either  express  or  necessarily  to  be  implied  from  what  is  expressed, 
"  I  cannot  hold  that  the  Public  Trustee  can  accept  the  trustee- 
"  ship  of  a  foreign  settlement,  and  I  decide  that  no  such  statutory 
"  power  at  present  exists.  This  conclusion  does  not,  of  course, 
"  preclude  him  from  executing  the  trusts  of  an  English  settle- 
■"  ment  involving  the  management  or  realization  of,  or  the 
"  intermeddling  with,  property  outside  the  jurisdiction.  That 
"  is  quite  a  different  thing.'"' 


The  case  of  In  re  the  Tean  Friendly  Society  {Distribution  of 
^     „,  ^  .      Assets)  deals  with  the  interesting  point  as  to  what 

Friendly  Society.  '  or 

Equitable  distri-  coustitutes   au    equitable   distribution    of   assets    on 

butioo  of  assets  ^ 

on  windine-up.    .|.j^g  wiudiug-up  of  a  Friendly  Society. 

The  case,  apparently,  has  not  l)een  reported,  and  I  am  indebted 
to  Mr.  T.  G.  Ackland  for  the  following  particulars  of  the  facts 
-and  for  the  material  part  of  the  Order. 

The  Society  was  foimded  more  than  a  hundred  years  ago, 
and  provided  for  its  members  medical  aid,  sickness  benefits  up 
to  age  70,  a  pension  after  that  age,  and  death  benefits  to  members 
and  their  wives,  in  consideration  of  contributions  ceasing  at  age 
70.  It  was  not  registered  uiider  the  Friendly  Societies  Acts. 
An  actuarial  valuation  was  made  as  at  31  December  1880, 
which  disclosed  a  surplus  of  £443,  part  of  which  the  Actuary 
recommended  to  be  applied  in  increasing  the  sick  benefits  and 
reducing  the  contributions  of  members  existing  at  the  date  of 
the  valuation.  These  extensions  of  benefit  and  reduction  of 
contributions  were  in  fact  applied  also  to  all  mem.bers  entering 
after  that  date.  In  June  1894  an  additional  rule  was  passed, 
providing  that,  at  the  end  of  every  three  years,  the  "  surplus 
income  "  of  the  period  should  be  divided  among  the  existing 
members,  in  proportion  to  the  time  that  each  had  been  a  member  ; 
and  acting  upon  this  rule  the  increase  in  the  assets,  or  so  called 
■'  surplus  income  "  (irrespective  of  actuarial  Habilities)  was  divided 
lip  among  the  members  at  triennial  intervals  from  1896  to 
1911  inclusive,  the  total  amount  so  divided  being  £2,419.  A 
valuation,  made  as  at  31  December  1910,  but  not  completed 
until  after  the  1911  "  bonus  "  had  been  distributed,  disclosed 
a  deficiency  of  £873.  A  further  valuation  was  made  as  at  29  Jime 
1912,  by  the  Actuary  appointed  by  the  Court,  when  an  increased 
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deficiency  of  £1,047  was  disclosed.  No  actuarial  valuation  appears 
to  have  been  made  between  1880  and  1910. 

After   the   passing   of   the   National   Health  Insurance  Act, 

1911,  the  members  decided  to  dissolve  the  Society  and  divide 
the  available  funds  amongst  the  members  ;    and,  on    29    June 

1912,  the  payments  of  contributions  ceased,  benefits  being, 
however,  continued  until  5  April  1913.  On  7  December  1912, 
a  resolution  was  passed  that,  in  the  event  of  dissolution,  all  the 
assets  should  be  distributed  amongst  the  members,  in  proportion 
to  the  aggregate  contributions  of  such  members,  excluding  fines, 
and  after  deduction  of  the  amounts  received  by  them  in  respect 
of  distributions  of  "  surplus  income "  by  way  of  "  bonus." 
On  5  April  1913,  the  above  resolution  was  rescinded,  and  it  was 
resolved  that  the  Society  should  be  dissolved,  if  the  following 
conditions  should  be  agreed  upon,  namely,  "  That  every  member 
"  be  paid  out  the  sum-total  of  contributions  he  has  paid  into  the 
"  Club,  not  including  entrance  fees,  and  after  deducting  such 
"  part  of  his  contributions  as  represented  medical  fees  ;  that 
"  members  on  old-age  pay  shall  have  the  choice  of  an  annuity, 
"  or  their  sum-total  of  contributions,  exclusive  of  the  entrance 
"  and  medical  fees  as  above  ;  that  the  balance  of  the  Funds, 
"  after  paying  out  the  sum-total  of  contributions  to  members 
"  and  providing  annuities  for  those  entitled  to  them,  be  divided 
"  equally  amongst  those  members  who  do  not  elect  to  receive 
"  annuities."  These  conditions  were  assented  to  by  268  out  of 
277  members,  but  one  of  the  objecting  members  commenced 
proceedings  against  the  Trustees  of  the  Society  and  obtained 
an  injunction  against  their  distributing  the  assets,  and  sub- 
sequently presented  a  petition  to  wind-up,  upon  which  a  winding- 
up  order  was  made  on  11  November  1913. 

The  case  came  in  the  first  instance  before  Mr.  Justice  Astbury, 
who  consented  to  the  appointment  of  an  Actuary  to  prepare  a 
scheme  for  equitable  distribution  of  the  assets  amongst  the 
members.  In  his  report,  dated  14  July  1914,  the  Actuary  sub- 
mitted a  scheme  for  distribution,  based  upon  the  net  liabilities 
in  respect  of  each  member,  but  providing  in  the  first  instance 
for  annuities  (on  the  Post  Office  scale)  for  the  10  members  over 
70  years  of  age.  The  Actuary  considered  that  the  "  bonuses  " 
of  1908  and  1911  should  be  brought  into  account,  as  not  in  the 
nature  of  true  "surplus",  but,  in  the  absence  of  any  information 
as  to  the  actuarial  position  of  the  Society  between  1880  and  1910, 
left  it  to  the  Court  to  determine  whether  and  to  what  extent 
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the  bonuses,  from  1896  to  1905  inclusive,  should  be  similarly 
brought  into  account. 

The  case  came  before  Mr.  Justice  Neville  on  15  and  16 
December  1914,  when  the  interests  of  the  younger  members, 
the  older  members,  and  the  pensioners,  were  separately  represented 
by  Counsel.  Ultimately  the  Judge  decided  that,  in  determining 
an  equitable  basis  for  the  distribution  of  the  assets,  he  was  not 
bound  to  have  regard  to  actuarial  bases  or  recommendations, 
but  rather  to  settle  a  scheme  in  accordance  with  the  laws  of 
equity,  as  interpreted  by  reported  decisions  quoted  in  the  present 
arguments  [Crunnack  v.  Edwards,  1895,  1  Ch.  489  ;  do.  in 
Appeal  Court,  1896,  2  Ch,  681  ;  The  Printers  and  Transferrors. 
&c..  Society,  1899,  2  Ch.  184  ;  The  Lead  Companies  Workmen's 
Fund  Society,  1904,  2  Ch.  196).  These  cases  favoured  the  view 
that  the  distribution  of  funds  should  be  on  the  basis  of  the 
contributions  paid  by  the  members,  without  regard  to  other 
considerations.  His  Lordship  therefore  made  the  following 
Order  :  "  That  subject  to  the  costs  and  expenses  of  Liquidation, 
'  the  balance  of  the  funds  in  the  hands  of  the  applicant  as  such 

■  Official  Receiver  and  Liquidator  ought  to  be  distributed  among 
'  persons  who  were  members  of  the  Society  on  29  June  1912, 
'  or  those  claiming  under  them  in  proportion  to  their  contributions 
'  and  entrance  fees  paid  by  them  respectively  (excluding  fines). 
'  without  any  deduction  for  triennial  bonuses  or  benefits  received 
'  up  to  that  date,  but  allowance  being  made  for  benefits  (if  any) 

■  received  since  that  date." 


charts  It    has    been    c^uestioned    whether    the     exception 

Powers  Act.  191!  introduced  in  Section  1  (1)  {h)  of  the  Courts 
PDs.es.ion.  (Emergency  Powers)  Act  1914  '"  except  by  way  of 
sale  by  a  mortgagee  in  possession  "  refers  only  to  a  mortgagee 
in  possession  whose  security  is  real  property  or  also  to  a  mortgagee 
in  possession  of  personal  property.  This  point  was  considered  by 
the  Court  of  Appeal  in  the  case  of  Ziman  v.  Komata  Reefs  Gold 
Minin'j  Company  {Limited)  on  1  March  last.  The  case  is  of 
interest  in  view  of  the  question  as  to  whether  a  mortgagee  of  a 
policy  of  assurance  can  be  deemed  to  be  a  mortgagee  in  posses- 
sion for  the  purposes  of  the  Act. 

A  report  of  the  case  will  be  found  in  the  Times  newspaper 
of  2  March,  but  as  it  has  not  yet  appeared  in  any  of  the 
recognized  Law  Rej)orts  it  is  not  proposed  to  deal  with  the  matter 
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fully  on  this  occasion.  It  will  be  sufficient  to  state  that  the  Court 
decided  that  the  exception  refers  equally  to  personal  property 
and  real  estate. 


[Indexes  of  the  subjects  and  cases  dealt  with  in  the 
"  Legal  Notes  "  included  in  vols,  xlvi  to  xlviii  will  be  found 
on  pp.  182-192.  We  are  indebted  to  Mr.  E.  W.  Phillips,  F.I. A., 
and  to  Mr.  E.  W.  Townley,  F.I. A.,  for  the  preparation  of  the 
indexes. — Eds.,  J. I. A.] 


REVIEW, 


Stone's  Insurance  Cases.    By  Gilbert  Stone  and  Keith  Grimble 

Groves,   Barrister s-at-law. 

(2  Vols.     London:  The  Reports  and  lligest  Syndicate,  Limited.) 

These  volumes  are  something  of  a  novelty  in  Insurance  literature. 
The  legal  text-book  may  take  many  forms.  It  may  be  in  the  nature 
of  a  digest  or  a  commentary.  A  digest  at  its  best  is  on  the  pattern 
of  a  code  where  the  results  of  existing  stattite  and  case  law  are 
consolidated  in  concise  statements,  logically  arranged  and  usually 
divided  into  short  paragraphs  or  sections.  To  a  digest  of  this  kind 
there  is  otten  added  at  the  end  of  each  section  or  group  of  sections 
a  summary  of  the  more  important  cases.  The  commentary, 
on  the  other  hand,  is  on  an  entirely  different  pattern  from 
the  digest.  It  is  essentially  discursive,  considers  and  discusses 
doubtful  points,  and  deals  with  the  more  important  cases 
critically  and  in  detail.  The  volumes  now  before  us  do  not 
ptirport  to  be  a  commentary.  As  the  learned  atithors  state 
in  their  preface,  they  have  been  careful  throughout  the  work 
to  rely  on  the  decisions  of  the  judges  and  to  eliminate  almost  to 
extinction  their  own  opinion.  The  object  aimed  at  has  been  to 
collect  together,  in  logical  order,  all  the  English,  Scotch,  Irish,  most 
of  the  Colonial  and  all  the  Indian  cases  on  the  various  branches  of 
insurance  law  apart  from  marine.  The  Canadian  cases,  in  particular, 
we  are  told  have  all  been  included.  The  manner  in  which  the 
individual  cases  are  presented  to  the  reader  differs  very  considerably 
either  according  to  the  degree  of  imj)ortance  which  the  authors 
attribute  to  the  decision  in  question,  or  according  to  the  necessity 
or  otherwise  of  stating  the  facts  in  detail  so  as  to  give  the  reader  an 
accurate  conception  of  the  point  or  points  decided  and  the  limitations 
of  the  decision.  Thus,  cases  like  Canning  v.  Farquhar,  Joel  v.  Law 
Union  and  Crown  Insurance  Co.,  Anderson  v.  Fitzgerald  and 
Thomson  v.  Weems,  occupy  space  to  the  extent  of  some  two  to  six 
pages  each,  the  facts  are  fully  stated  and  considerable  quotations 
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are  given  from  the  opinions  of  the  judges,  whereas  other  cases  are 
presented  in  the  form  of  a  brief  proposition  of  law  occupying  two 
or  three  lines  without  any  reference  to  the  particular  facts  of  the 
case  or  any  quotation  from  the  opinions  of  the  Court.  The  case  of 
Griffiths  v.  Fleming,  for  instance,  is  disposed  of  with  the 
statement,  "  A  policy  of  insurance  effected  by  a  husband  on 
the  life  of  his  wife  may  be  enforced  by  him  without  giving 
affirmative  evidence  of  any  insurable  interest  therein." 
The  cases  are  grouped  in  chapters  or  parts,  and  in  an 
introductory  note  to  each  part  the  authors  have  given  a  very 
brief  outline  of  the  law  relating  to  the  group  of  cases  which  follows. 
These  preliminary  statements  are  intended  merely  to  act  as  finger- 
posts to  the  cases  and  not  to  be  accepted  as  an  exposition  of  the 
law.  The  book,  therefore,  does  not  pm-port  to  contain  a  digest  of 
the  law  of  insurance  any  more  than  it  purports  to  be  a  commentary. 
It  is  merely  a  digest  of  cases  on  an  improved  principle  which  will 
make  it  more  useful  than  the  ordinary  type  of  law  digest.  As 
supplementary  to  a  good  text-book  it  ought  to  prove  extremely 
valuable,  but  it  is  not  a  work  which  is  designed  to  be  or  ought  to  be 
used  in  lieu  of  a  text-book. 

As  far  as  those  interested  only  in  life  'insurance  are  concerned, 
all  that  they  want  will  be  found  in  the  first  volume.  This  volume 
contains  life  and  fire  cases,  while  the  second  volume  contains  cases 
relating  to  accident,  fidelity  guarantee,  and  other  risks  and  work- 
men's compensation  cases.  We  regret  to  observe  that  the  life- 
cases  are  not  always  grouped  separately  or  even  distinguished 
from  the  fire  cases.  Thus,  in  the  parts  deahng  with 
"  Formation  of  the  Contract ",  "  Scope  of  Agent's  Authority  ", 
"  Contracts  Ultra  Vires",  "  Mistakes  ",  "  Payment  of  Premiums  ", 
life  cases  are  mixed  with  fire  cases,  and  frecjuently  there  is 
no  indication  whether  the  risk  in  question  was  fire  or  life.  On  the 
other  hand,  in  dealing  with  "  Illegal  Contracts ",  "  Insurable 
Interest  ",  "  Misrepresentation  ",  "  Warranties  ",  "  Commencement 
and  Duration  of  Eisk ",  and  "Assignment",  the  life  cases  are 
separated  from  the  fire  cases,  and  we  think  that  it  would  have 
been  more  satisfactory  if  this  system  had  been  adopted  throughout. 

On  the  whole  the  work  appears  to  have  been  very  carefullv 
compiled,  and  the  authors  have  attained  a  high  standard  of 
accuracy.  It  is  very  doubtful,  however,  whether  they  have  from  the 
point  of  view  of  the  manager  of  a  life  office  made  their  collection  of 
insurance  cases  sufficiently  comprehensive.  We  are  told  in  the 
preface  that  they  have  not  included  company  cases  "  which  are 
really  foreign  to  insurance  law."  We  had  hoped  that  this  statement 
w^as  not  intended  to  exclude  all  cases  under  the  Assurance  Companies 
Acts,  but  we  find  that  it  practically  does  so.  There  is  no  reference 
to  cases  such  as  In  re  Life  and  Health  Assurance  (1910)  1  Ch.  458, 
Nelson  &  Co.  v.  The  Board  of  Trade  (1901)  17  T.L.E.  456,  and  other 
important  cases  relating  to  the  liability  of  a  company  carrying  on 
one  of  the  five  classes  of  insurance  business  to  make  the  statutory 
deposit.     Cases  relating  to  amalgamation  or  transfer  of  insurance 
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companies  and  insurance  business  are  also  excluded.  It  is  difficult 
to  appreciate  why  such  cases  are  said  to  be  foreign  to  insurance  law. 
Even  if  insurance  law  is  to  be  confined  to  cases  which  relate  directly 
to  the  contract  of  insurance  between  insurer  and  assured,  all  the 
cases  on  the  statutory  deposit  ought  to  have  found  a  place  in  this 
collection,  since  the  failure  to  make  the  deposit  has  the  effect  of 
rendering  illegal  and  void  the  contract  of  insurance  with  the  company. 
Questions  of  transfer  of  insurance  business  and  proof  in  winding 
up  are  also  so  directly  related  to  the  right  to  enforce  the  contract  of 
insurance  that  they  might  well  have  been  represented  by  the 
inclusion  of  at  least  the  more  important  decisions.  There  is  not, 
perhaps,  the  same  reason  for  criticizing  the  absence  of  many  important 
cases  upon  Income  Tax,  Powers  of  Investment,  Stamp  Duty,  Volun- 
tary Settlements,  Bona  Fide  Purchasers  for  Value,  3Ioney-lenders 
Act,  Annuities,  Rights  of  Co-sureties,  &c.,  because  these  cannot 
strictly  be  classed  as  insurance  cases.  Many  of  them,  so  far  as  the 
actual  decision  is  concerned,  have  nothing  to  do  with  insurance 
policies  or  insurance  companies,  but  at  the  same  time  the  principles 
involved  are  of  first-rate  and  peculiar  importance  to  those  engaged 
in  transacting  life  insurance  business.  We  cannot  help  thinking  that 
this  collection  would  have  been  much  more  useful  if,  instead  of 
including  every  trifling  Canadian  case,  the  authors  had  included  a 
more  generous  selection  of  cases  which,  although  not  insurance 
cases  in  one  sense,  are  yet  indispensable  to  anyone  who  has  to  deal 
with  insurance  claims. 
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On  the. graduation  of  moitality  tables  by  G.  F.  Hardifs  modification 
of  method  of  mo)nents.    By  J.  F.  Steffensex. 

From  Svenska  AMuariej'ureningens  Tidslcrift,  1915. 

Dr.  Steffexsen  gives  us  in  this  paper  a  discussion  of  the  graduation 
of  the  values  of  colog  p^  on  Makeham's  hypothesis,  using  the  method 
of  moments  or  rather  the  modification  of  that  method  due  to  the 
late  Sir  George  Hardy.  Dr.  Steffensen  first  gives  a  proof  that  the 
method  of  moments  and  Hardy's  modification  are  identical  in 
result,  and  then  obtains  expressions  for  the  successive  sums  of 
a-t-ySf*^  which  he  solves  ingeniously  by  the  use  of  interest 
functions.  The  method  is  then  applied  to  the  Danish  experience 
excluding  the  first  five  years  of  assurance  for  (1)  the  whole  experi- 
ence ;  (2)  ages  20  to  64  ;  (3)  ages  30  and  over  ;  and  (4)  ages  30  to 
79.  These  results*  differ  considerably  from  one  another  and  differ 
also  from  the  successful  graduation  of  the  same  experience  given 
by  Dr.     Steffensen  in  the  Proceedings  of  the  Fifth  International 

*  Tlie  accuracy  (f  the  work  has  Leon  assumetl. 
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Congress  of  Mathematicians,  where  he  applied  Makeliam's  hypothesis 
by  the  method  of  least  squares,  giving  proper  weight  to  the 
observations.  Dr.  Steffensen  therefore  concludes  that  "  the  method 
of  moments  is  a  less  universal  instrument  than  sometimes  assumed." 

As  will  be  seen  the  method  adopted  is  substantially  the  same  as 
that  used  by  Mr.  Lidstone  ( J.  I.  A.,  vol.  xxxviii,  p.  11)  in  graduating 
part  of  the  0^  Table  in  connection  with  the  group  valuation  of 
endowment  assurances,  but,  while  Mr  Lidstone  used  graduated 
values  of  cologjD^  and  merely  regiaduated  them,  Dr.  Steffensen  has 
worked  on  the  ungi-aduated  material.  Clearly  Mr.  Lidstone  was  not 
attempting  to  produce  a  graduation  of  rough  data,  or  he  would 
presumably  have  followed  Sir  George  Hardy  and  operated  on  the 
actual  exposed  to  risk  and  deaths,  thereby  giving  weight  to  the 
observations.  Dr.  Stei?ensen's  results  do  not  jDrove  that  the  method 
of  moments  is  a  less  powerful  instrument  than  the  method  of  least 
.scjuares  ;  they  prove  that  the  method  of  moments  applied  to  a 
function  without  taking  the  number  of  observations  into  account 
may  give  poor  results  as  compared  with  the  method  of  least  sc|uares 
when  the  latter  is  used  in  a  form  that  brings  in  the  number  of 
observations. 

The  results  reached  by  Dr.  StefTensen  afford  a  timely  warning 
that  the  application  of  the  method  of  moments,  or  for  that  matter 
of  almost  any  other  curve-fitting  operation,  to  cologp_^  mav  give 
unsatisfactory  results  if  no  account  is  taken  of  the  weights  of  tie 
observations. 

W.  P.  E. 


Tafeh   der   EngeUche   Jlaatschappijin. 

(3  Vols.).     Amsterdam,  1913-4. 

This  extensive  collection  of  tables,  based  on  the  British  Offices  Life 
Tables,  1893,  has  been  compiled,  under  the  immediate  supervision 
of  Mr.  P.  Th.  de  Kijk,  acting  on  the  general  instructions  of  a 
Committee  representing  a  number  of  the  principal  conii)anies  trans- 
acting life  assurance  and  annuity  business  in  Holland,  and  the 
Committee  have  courteously  i-ecognized  their  indebtedness  to  the 
Institute  and  the  Faculty  (whose  consent  to  the  publication  of  the 
tables  had  been  readily  given)  by  presenting  four  copies  of  the  woik 
to  the  library  of  each  body.  Some  of  the  tables  relate  to  special 
assurance  and  annuity  contracts  which  are  unknown  in  the  United 
Kingdom,  and  the  rates  of  interest  throughout — i  per  cent,  for 
assurances  (with  a  few  unim])ortant  exceptions)  and  Sh  per  cent,  for 
annuities — would  preclude  the  tables  from  being  of  any  general  use 
in  the  A-aluation  woik  of  British  Companies.  But  cases  may  arise 
in  research,  and  occasionally  in  practice,  when  they  will  prove  of 
considerable  utility,  and  the  following  synopsis  (from  which  we 
omit  the  special  tables  referred  to  above,  and  tables  already 
available  in  the  publications  of  the  Institute  and  Faculty)  may 
therefore  be  of  interest : 
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Vol. 

Function 
tabulated 

Range 

Mortality  and 
Interest 

I 

^X,J>    ^x„ 

2ixi/  >  ^xi/  >   *  -r 

xi/  n  I 

x  =  20to  75;  »  =  5  to  80-.r 

.T  =  20  to  75;  M=l  to  80-r 

x  =  15  to  21  ;  n  =  25-x  to  50 
ar  =  25to34;  n  =  l  to  50 
a-  =  35to84;  M  =  lto85-x 

a-  =  15tol9;  M  =  25-a-to50 
.T  =  20  to  34. ;  w  =  5  to  50 
.r  =  35  to  65 ;  n  =  5  to  85  —  x 

.T  =  20  to  0) ;  x-i/  =  0to60 

I''  =  on;'^n~"l«=2to40 
.(/  =  20  to  70  —  n  j 

M  =  5  to  40 

OM  4% 

11(1) 

ui^SCiiPPros-) 

„,«/;!; /aw  u 

^x]+tUl^+t' 

Mw+«[j/]+«. 

aij-i+([j/i+( 

(all  extended) 

.r  =  20toG5;  ?2  =  lto70-.r 
.r  =  20  to  Go  ;  n  =  5  to  70  —  a- 
.r  =  20  to  G5  ;  «  =  1  to  70-x 
a-  =  20  to  65  ;  »  =  5  to  70  -  .r 
.r  =  20  to  01 ;  x-i/  =  0  to  60 

0(«.Hi  Sc  O'o/'  SI  % 

(two  males) 
(two  females) 

11(2) 

>j 

» 

(male  and  female) 

It  may  be  mentioned  that  the  policy-values  (which  are  not 
included  in  this  synopsis)  are  given  to  one  more  significant  figure 
than  in  the  British  tables. 

All  the  calculations  are  stated  to  have  been  made  in  duplicate. 
The  only  typographical  error  we  have  noticed  is  in  Vol.  II  (i),  where 
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throughout  a  considerable    section  [.r]  +  n  ;    \ij]  +  n  is   erroneously 
printed  [x  +  n;  y  +  n]. 
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Reprinted  by  permission  of  the  Institute  of  Actuaries. 

(C.  &  E.  Laj'ton,  London.) 

The  publication  of  this  reprint  will  be  of  great  interest  to  actuarial 
book-lovers.  In  form  it  is  a  very  successful  "  counterfeit  present- 
ment "  of  the  original.  The  text  of  the  latter  has  been  reproduced 
by  a  photographic  process,  and  both  paper  and  binding  are  pleasantly 
reminiscent  of  the  old  Vol.  I.  It  will  therefore  well  serve  the  purpose 
of  making  up  Journal  sets  in  which  this  volume  is  either  missing 
or  defective.  At  the  same  time  it  respects  the  vested  interests  of  the 
original  by  frankly  announcing  itself  as  a  reprint  on  the  title  page 
and  on  the  first  page  of  each  number. 

The  interest  of  the  volume  is  of  course  mainly  literary  and 
historical.  It  contains  one  or  two  papers  of  permanent  scientific 
value,  such  as  Mr.  J.  A.  Higham's  on  Selection,  but  the  actuary 
who  takes  it  occasionally  from  the  shelf  will  probably  do  so  as  a 
rule  for  the  curiosities  of  the  Miscellanea — for  the  notes  on 
Corpulence  in  connection  with  Life  Assurance,  the  Number  of 
People  at  the  Eesurrection,  and  the  Fertility  of  Women  in  Iceland — 
or  for  the  sidelight  it  throws  on  those  leisurely  times  when  an 
actuary  could  introduce  a  numerical  illustration  with  a  Latin 
cpiotation. 

It  is  unfortunate  that  it  is  impossible  to  insert  diagrams  by 
photography.  In  our  copy  the  diagram  showing  the  mortality 
amongst  officers  of  the  Bengal  Army  has  strayed  into  Mr.  Higham's 
paper  on  Selection. 


©bituar^. 


3Ir.   H.  W.  Manly. 

By  the  death  of  Mr.  Henry  William  Manly,  on  29  December  1914, 
the  actuarial  profession,  not  only  in  the  United  Kingdom,  but 
throughout  the  world,  has  lost  one  of  its  commanding  figures, 
and  many  of  its  members  a  staunch  personal  friend. 

Mr.  Manly  was  born  on  April  12,  1844,  and  educated  at  the  City 
of  London  School,  where  his  father  was  Master  of  writing,  arithmetic 
and  book-keeping.  When  15  years  old,  in  1859,  he  became  a  clerk 
in  the  London  Discount  Company,  but  he  did  not  remain  long  there. 
In  December,  1860,  or  January,  1861,  there  was  a  vacancy  in  the 
small  staff  of  the  then  London  and  Provincial  Law  Assurance 
Society  and  Mr.  Manly  received  the  appointment.  At  that  time 
the  late  Mr.  Archibald  Day  was  Actuary  of  the  Company,  the  late 
Mr.  W.  P.  Pattison  the  Chief  Clerk,  the  late  Mr.  G.  W.  Berridge  the 
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second  Clerk,  and  Mr.  T.  E.  Young,  who  is  still  with  us,  the  junior 
Clerk,  and  it  was  on  Mr.  Young's  transfer  elsewhere  that  Mr.  Manly 
took  his  place.  It  is  remarkable  that  all  these  five  men  should  have 
achieved  distinction  in  the  insurance  world,  three  of  them  attaining 
to  the  Presidency  of  the  Institute  of  Actuaries,  and  that  two  of 
them,  Mr.  Pattison  and  Mr.  Manly,  should  have  won,  while  on  the 
staff  of  the  Company,  the  Messenger  Prize  on  the  first  and  the  second 
occasions  respectively  of  its  being  offered  for  competition. 

In  1870  Mr.  Day  left  the  London  and  Provincial  Law  to  become 
London  Representative  of  the  Scottish  Widows'  Fund,  and  the  late 
Mr.  R.  P.  Hardy,  who  was  Chief  Clerk  of  the  Mutual  Life  Office, 
succeeded  him.  This  produced  a  vacancy  at  the  Mutual  and  Mr. 
Manly  was  appointed.  In  1875  he  became  Assistant  Actuary  and  on 
1  Januarv  1876,  Actuary  and  Chief  Officer.  He  remained  with  the 
Mutual  until  1893  and  did  excellent  work  in  reorganizing  the 
Actuarial  Department  of  the  Company  and  its  affairs  generally, 
and  one  of  the  papers  which  he  wrote  for  the  Institute  of  Actuaries 
dealt  with  the  special  method  of  distribution  of  surplus  which  he 
devised  for  the  Company.  In  1893  he  was  appointed  to  the  proud 
post  of  Actuary  of  the  old  Equitable  Life  Assurance  Society,  where 
he  remained  until  1905,  when  he  was  unfortunately  compelled  to 
retire  on  account  of  ill-health.  His  health  for  a  year  or  two  was 
precarious,  but  to  a  large  extent  he  recovered  his  strength,  and 
during  the  remaining  years  of  his  life  he  carried  on  a  considerable 
practice  as  Consulting  Actuary,  more  particularly  in  connection 
with  staff'  superannuation  funds. 

Immediately  on  entering  the  service  of  the  London  and 
Provincial  Law  Mr.  Manly  became  a  member  of  the  Institute  of 
Actuaries,  being  elected  Associate  on  28  January  1861,  but 
apparently  he  had  been  permitted  to  sit  for  the  first  examination 
the  previous  December,  because  he  passed  the  examination  in  1860. 
He  pursued  his  actuarial  studies,  but  was  in  no  hurry  to  get  through 
the  examinations,  sitting  for  the  second  examination  in  December, 
1862.  and  for  the  third  in  December,  1865,  and  it  is  worthy  of  note 
that  in  both  these  examinations  he  took  first  place. 

Immediatelv  on  passing  the  third  and  then  final  examination 
of  the  Institute  of  Actuaries  he  was  entitled  to  be  transferred  to 
the  class  of  Fellow,  but  he  took  this  promotion  only  in  1870,  and 
meantime  he  had  served  the  Institute  in  the  honourable  post  of 
Auditor,  and  had  made  his  name  as  an  Actuary  by  winning  the 
Messenger  Prize  in  1868,  his  subject  being  "  A  comparison  of  the 
"  values  of  policies  as  found  by  means  of  the  various  tables  of 
"  mortality,  and  the  different  methods  of  valuation  in  use  among 
"  Actuaries."  The  essay  is  a  memorable  one,  and  showed  consider- 
able originalitv  of  mind  on  the  part  of  the  author,  because  for  the 
first  time,  and  b}'  ingenious  methods,  he  brought  out  clearly  the  great 
differences  that  may  arise  in  Life  Office  reserves  through  the  employ- 
ment of  different  data,  and  it  had  considerable  influence  in  days 
gone  by  on  the  finances  of  the  companies. 

On  account  of  his  genialitv  and  unostentatious  bearing  Mr. 
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Manly  was  al\va3"s  popular  with  the  insurance  fraternity,  and  his 
professional  progress  began  early,  and  was  rapid  and  permanent. 
He  was  first  elected  to  the  Council  of  the  Institute  of  Actuaries  in 
1875,  and  served  in  all  35  years  as  a  member  of  that  body.  He  also 
filled  all  the  posts  of  honour  which  his  professional  brethren  could 
bestow.  As  already  mentioned,  he  began  by  being  Auditor  in  the 
years  1868-1870.  He  was  elected  Honorary  Secretary  in  1881, 
and  served  to  1885  ;  he  was  Vice-President  for  two  terms,  1886-7 
and  1895-7,  and  Treasurer  during  the  years  1890-1893,  and  in 
1898  he  was  elected  to  the  Presidency,  the  highest  post  of  all.  Also, 
in  what  may  be  called  the  actuarial  social  life,  he  was  always 
persona  grata.  He  was  elected  a  member  of  the  Institute  of  Actuaries 
Club  in  1878,  and  in  1890  also  a  member  of  the  Actuaries  Club, 
there  being  at  that  time  two  of  these  clubs,  mostly  of  a  social 
character,  which  were  merged  as  the  Actuaries'  Club  in  1899. 
He  was  Secretary  of  the  Institute  of  Actuaries  Club  from  1888  to 
1891,  a  post  of  great  influence  and  responsibility,  and  he  was 
President  from  1891  to  1895.  In  1895  Mr.  Manly  received  the  honour 
of  election  to  the  membership  of  the  Actuarial  Society  of  America. 

Mr.  Manly's  name  figures  largely  in  the  index  of  this  Journal. 
We  have  already  referred  to  his  Messenger  Prize  Essay,  and  to  his 
paper  upon  Distribution  of  Surplus.  As  a  corollary  to  the  Prize 
Essay  he  contributed  a  paper  upon  the  Construction  of  Tables  of 
Policy  Values,  which  was  read  before  the  Institute  in  1869,  and  some 
years  later  he  submitted  another  important  paper  upon  Tontine 
and  Assessment  Insurance  Schemes.  When  he  had  occasion  in  his 
professional  activities  to  solve  problems  of  general  interest  he  freely 
gave  to  the  world  the  result  of  his  labours.  Among  such  problems 
was  the  application  of  bonus  to  convert  whole  life  policies  into 
endowment  assurances  and  to  shorten  the  endowment  term,  and 
in  vols,  xxvii  and  xxviii  there  are  two  papers  upon  this  subject 
with  voluminous  tables  to  render  the  office  work  short  and  simple. 
He  also  investigated  the  bearing  of  consumptive  family  history 
upon  the  acceptability  of  lives  for  assurance,  and  contributed  a 
paper  on  the  subject  which  apj)ears  in  vol.  xxx.  He  was  President 
for  two  years,  and  delivered  two  presidential  addresses. 

It  was,  however,  in  the  field  of  staff  pension  funds  that  in  his 
later  years  Mr.  Manly  mostly  worked,  and  the  Journal  contains 
many  monumental  contributions  from  his  pen,  with  enormous 
masses  of  tables  to  illustrate  the  principles  he  evolved.  He  was  the 
first  to  publish  any  systematic  essays  on  this  subject,  although 
sporadic  papers  by  other  authors  had  previously  appeared  from  time 
to  time.  His  work  was  original,  and  we  believe  that  he  derived  but 
little  assistance  from  other  investigators,  although  others  were  at 
the  same  time  in  the  course  of  professional  practice  moving  in  the 
same  direction,  and  it  is  remarkable  how  closely  the  principles 
independently  evolved  by  different  thinkers  agTee,andhow  even  the 
formulas  and  notation  are  very  similar.  To  Mr.  Manly,  however, 
belongs  the  credit,  in  so  far  as  the  public  are  concerned,  of  practically 
creating  the  mathematics  of  staff  pension  funds. 

N  2 
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Mr.  Manly  did  not  view  stall"  pension  funds  in  any  limited  way, 
but  included  in  his  researches  widows'  and  orphans'  funds,  and  funds 
of  similar  character.  The  arithmetical  work  involved  in  such 
enquiries  was  stupendous,  and  the  younger  members  of  the  Institute 
were  always  delighted  to  assist  Mr.  Manly,  and  in  doing  so  to  sit 
at  the  feet  of  a  great  master.  He  recognized  the  value  of  their  help 
by  coupling  their  names  with  his  own  in  the  titles  of  a  number  of 
his  papers. 

Among  other  contributions  was  one  of  great  value  which  he 
wrote  in  collaboration  with  Mr.  T.  G.  Ackland  on  the  staff  pension 
funds  of  Metropolitan  Boroughs.  His  last  contribution  was  a 
short  paper  entitled  "  A  Novel  Superannuation  Scheme,"  which 
appeared  in  the  Journal  in  January,  1914. 

Mr.  Manly  attended  regularly  the  International  Actuarial 
Congresses,  and  we  believe  that  he  was  present  at  all  the  seven 
which  have  been  held,  and  he  was  Treasurer  and  Secretary  for  Home 
Correspondence  of  the  London  Congress  in  1898.  He,  however, 
did  not  take  very  active  part  in  the  deliberations,  there  being  only 
two  papers  from  him  in  the  Transactions.  One  of  these  he  submitted 
to  the  London  Congress,  its  subject  being  "  The  Solution  of  some 
"  problems  which  frequently  arise  out  of  the  rules  of  Pension 
"  Funds  and  Friendly  Societies."  This  created  great  interest, 
especially  among  the  foreign  delegates.  His  second  Congress  paper 
was  read  at  the  Congress  held  in  Amsterdam  in  1912,  when  he  dealt 
with  a  comparison  between  the  mortality  experience  of  the 
Ec[uitable  Life  Assurance  Society  at  the  beginning  and  the  end  of 
the  19th  century. 

Although,  as  we  have  said,  not  a  frequent  contributor  to  the 
Transactions,  Mr.  Manly  was  always  an  honoured  member,  and 
through  his  social  qualities  added  much  to  the  success  of  the 
Congresses.  He  was  thus  better  known  amongst  the  actuaries  in 
the  British  Dominions  and  in  foreign  countries  than  the  majority 
of  his  confreres. 

Mr.  Manly's  home  was  a  happy  one.  He  married  about  45  years 
ago  and  was  a  good  husband  and  kind  father,  and  he  has  left  his 
life  companion  and  many  children  and  grand-children  to  mourn 
his  loss. 

G.  K. 


The  late  Sir  G.  F.  Hardy.  K.C.B. 


'JUt.  Lidstoue  has  kindly  communicated  for  publication,  as  an  Addendum 
to  liis  Memoir  in  tbe  January  number  of  tlie  Journal  the  following  account  by 
Sir  Lionel  ibraliams.  K.C.B.,  Assistant  Under  Secretary  of  State  for  India,. 
of  Sir  George  Hai'dy's  connection  witli  the  India  Office.] 

A  branch  of  Government  work  that  absorbed  much  of  Sir 
George  Hardy's  attention  during  the  last  five  years  of  his  life  was 
undertaken  at  the  request  of  the  Secretary  of  State  for  India. 
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His  connection  with  the  India  Office  had  indeed  begmi 
much  earher,  since,  as  already  mentioned,  he  carried  out 
important  investigations  into  the  age  distribution  and  rates  of 
mortahty  of  the  population  of  India  as  shown  by  the  Indian 
Census  figures  of  1881,  and  did  similar  work  in  connection  with  the 
figures  of  1891  and  1901.  (See  Report  on  the  Census  of  British 
India  for  1881,  volume  I,  chapter  vi,  published  by  Eyre  and 
Spottiswoode,  London,  1883  ;  Census  1891,  General  of  India 
Tables  for  British  Provinces  and  Feudatory  States,  volume  II, 
pages  143  to  185,  same  Pubhshers,  1893  ;  and  Memora^idum  on  the 
Age  Tables  and  Rates  of  Mortality  of  the  Indian  Census  of  1901  by 
G.  F.  Hardy,  pubhshed  by  the  Superintendent  of  Government 
Printing,  Calcutta,  1905).  He  had  also  prepared  in  1903-4  for  the 
Secretarv  of  State  for  India  and  the  Managers  of  the  Bengal 
Uncovenanted  Service  Family  Pension  Fund  (a  fund  not  managed 
bv  Goverimaent  but  in  receipt  of  Government  assistance)  Tables 
of  Mortality  and  Marriage  experience  which  were  used  as  the  basis 
of  a  new  and  larger  Fund  for  the  Presidencies  of  Bengal  and 
[Madras,  estabhshed  with  Goverimaent  approval  and  assistance  in 
1904. 

But  from  1909  until  his  death  his  connection  with  the  India 
Office  was  much  closer  and  practically  continuous.  The  India 
Office,  unhke  most  other  Government  Offices,  has  undertaken  the 
establishment  and  management  of  several  funds  by  means  of 
which  members  of  the  varioits  Indian  services  provide  pensions 
for  their  widows  and  orphans  ;  the  most  important  being  main- 
tained respectively  on  behalf  of  the  Indian  Civil  Service  and  the 
officers  of  the  Indian  Army.  Subscription  being  compulsory,  the 
contributors  naturally  allege  occasional  grievances  against  the 
Government  in  respect  of  the  rates  of  subscription  and  the  amount 
and  scope  of  the  benefits.  In  1909  Lord  Morley  appointed  a 
Committee  under  the  presidency  of  Lord  Welby  to  examine  the 
Indian  Military  Service  Family  Pension  Scheme;  and  Sir  George 
Hardy  became  a  member.  He  subsequently  carried  out  one  of 
the  periodical  valuations  both  of  that  scheme  and  of  the  Indian  Civil 
Service  Family  Pension  Scheme.  The  chief  result,  in  the  strictly 
professional  sense,  of  this  work  was  that  by  using  a  much  wider 
experience  of  mortahty,  marriage,  remarriage  and  issue  than  had 
previously  been  brought  under  investigation,  he  was  able  to 
recommend  in  the  case  of  one  scheme  that,  in  spite  of  a  reduction 
from  4|  to  4  per  cent,  in  the  rate  of  interest  allowed  by  the  Govern- 
ment on  the  balance  at  the  credit  of  the  scheme,  the  rebates  of 
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subscriptions  granted  when  the  4|-  per  cent,  rate  was  in  force 
should  nevertheless  be  continued  ;  while  in  the  case  of  the  other 
scheme  he  recommended  the  grant  of  valuable  new  privileges  to 
the  subscribers.  In  both  cases  his  recommendations  were 
adopted.  In  addition,  an  entirely  new  fmid,  on  a  more  scientific 
basis,  was  estabhshed  for  officers  joining  the  Indian  Amiv  on  and 
after  1st  January,  1915. 

But  the  professional  result  was  not  the  only  result  of  his 
connection  with  the  India  Office.  He  found  a  great  pleasure  and 
interest  in  assisting  the  work  of  a  busy  Government  department ; 
while  to  the  other  members  of  Lord  Welby's  Committee,  all 
men  of  financial  experience,  but  "without  any  special  actuarial 
knowledge,  it  was  a  liberal  (and  also  a  practical)  education 
to  discuss  the  somewhat  difficult  problems  arising  out  of  a 
Government  pension  scheme  with  a  colleague  so  eminent  a 
master  of  the  subject,  but  so  modest,  lucid,  and  patient  in 
understanding  and  remo\ang  the  difficulties  of  non-professional 
colleagues. 
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Sessiunal  Meetings. 

The  Council  propose  that  in  future  an  abstract  of  the  paper  to 
be  submitted  at  a  sessional  meeting  shall,  as  a  general  rule,  be 
circulated  to  Fellows  and  Associates  before  the  meeting.  Any- 
Fellow  or  Associate  requiring  a  full  copy  of  any  particular  pajier 
may  obtain  it  from  the  Assistant  Secretary  after  the  abstract 
has  been  circulated.  Fellows  or  Associates  who  wish  to  have  full 
copies  of  all  papers  should  intimate  their  desire  to  the  Assistant 
Secretarj'  at  the  beginning  of  each  session. 

The  Council  propose,  also,  that  at  the  meetings  papers  shall 
always  l^e  taken  as  read,  and  that  the  author  shall  either  read  the 
circulated  abstract  or  introduce  the  pajter  in  a  short  speech  leased  on 
the  abstract.  It  is  hoped  that  this  procedure  will  tend  to  promote 
the  full  discussion  which  should  form  one  of  thf^  most  useful  and 
instructive  features  of  the  meetings. 

The  Council  take  this  opportunity  of  reminding  members  that 
they  are  always  glad  to  leceive  for  consideration  papers  suitable  for 
submission  to,  and  discussion  at,  the  sessional  meetings.  Such 
papers  should  be  as  concise  as  is  consistent  with  adequate  treatment 
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of  the  subject,  and  should  not  as  a  rule  exceed  20  Journal  pages  in 
length.     They  may  be  of  any  of  the  following  descriptions  : 

(fl)  Papers  on  new  developments  or  applications  of  actuarial 
science  and  method,  or  dealing  on  original  lines  with 
existing  developments  or  applications. 

{li)  Concise  summaries  of  theory  and  practice  in  regard  to 
actuarial  questions  of  importance  in  professional  work. 

(c)  Papers  on  statistical,  legal,  financial  and  other  su'jjects  of 
general  interest  to  the  profession. 

Papers  may,  if  preferred,  be  submitted  to  the  Council  for  con- 
sideration in  abstract.  The  Hon.  Secretaries  will  be  glad  at  any 
time  to  hear  from  any  member  who  has  a  paper  in  preparation,  and 
to  discuss  the  matter  with  him. 

K.    TODHUNTER,       )   Homrary 
A.    D.    BESAXT,         )  Secretaries. 
March,  1915. 


INTERN ATIOXAL    CONGRESS    OF    ACTUARIES,     1915. 


SiNXE  the  opening  meeting  of  the  Session,  when  the  President 
of  the  Institute  made  the  announcement  which  will  be  found  on 
p.  30.  of  the  January  number,  an  official  intimation  has  been 
received  that  the  CongTCss  is  indefinitely  postponed. 


ERRATUM. 


J.I. A.,  vol.  xliii,  p.  354,  line  20, 
tor  -j-j^  ;  -log,o-S'-  (logio5rlog,oc)c^}, 

read  ^y- \og,,s - {\o^,uy •  ^^^   j  ' j 
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Practical  Points  in  Connection  ivitJi  the  Formation  and  Valuation 
of  Pension  Funds,  with  a  note  on  Group  Assurances.  Bij 
Joseph  Burn,  F.I. A.,  F.S.I.,  Actuary  of  the  Prudential 
Assurance  Company,  and  Frank  Percy  Symmons,  F.I. A., 
of  the  Prudential  Assurance  Company. 

[Read  before  tlie  Institute,  22  Febnuny  1915.] 

IT  is  with  some  diffidence  that  we  venture  to  submit  to  the 
Institute  a  paper  on  the  subject  of  Pension  Funds;  indeed, 
after  again  perusing  the  masterly  essays  on  this  important 
subject  which  Mr.  Manly  and  Mr.  King  have  given  to  us  it  appears 
almost  presumptuous  to  add  anything  further.  Valuable  papers 
have  also  been  contributed  by  other  members  of  our  Institute. 
Thus  Mr.  James  McGowan  in  vol.  xxxvii  of  the  Journal  dealt  with 
the  subject  of  Pension  Funds  more  or  less  generally,  and  supplied 
us  with  a  very  large  number  of  formula?.  Mr.  James  Bacon  in 
vol.  xlii  dealt  with  the  construction  of  Salary  Scales,  whilst  ]\Ir. 
E.  C.  Thomas  and  Mr.  Thomas  Tinner  (see  J. I. A.,  vols,  xlviii  and 
xliv)  both  supplied  formulae  intended  to  meet  difficulties  arising 
in  certain  events.  With  regard  to  benefit  societies,  Sir  Alfred 
Watson's  paper  {J. I. A.,  vol.  xhv)  on  this  important  branch  of 
the  subject  may  be  taken  as  a  text  book. 

Everyone  who  has  valued  Pension  Funds  will  acknowledge 
how  deeply  they  are  indsbted  to  these  gentlemen  for  the  formulae 
they  have  originated  and  for  the  methods  of  valuation  they  have 
so  carefully  explained.  We,  however,  have  come  to  the  conclusion 
that  there  are  a  great  many  difficulties  which  cannot  be  over- 
come by  any  formulae,  and  that  the  actuary  consulted  is  expected 
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to  give  advice  on  many  practical  matters  which  he  might  well  be 
excused  for  considering  as  entirely  beyond  the  scope  of  actuarial 
science. 

It  is  quite  probable  that  some  of  the  difficulties  with  which 
we  personally  have  attempted  to  deal  might  have  been  approached 
from  entirely  different  standpoints  by  other  actuaries  with 
equally  good,  or  perhaps  better  results,  but  it  is  our  hope  that 
some  account  of  our  attempts  to  solve  the  problems  presented 
may  prove  of  interest. 

The  subject  naturally  resolves  itself  into  two  parts  : 

(1)  The  inception  of  a  fund  ; 

(2)  the  valuation  of  an  existing  fund. 

We  presume  that  all  actuaries  who  have  advised  on  Pension 
Funds  will  agree  that  the  experience  of  each  fund  has 
characteristics  pecuHar  to  itself;  in  fact,  so  varied  and  unexpected 
are  the  peculiarities  that  it  is  most  dangerous  to  give  any  opinion 
until  the  past  experience  has  been  investigated. 

We  have  found  that  not  more  than  one  out  of  six  applications 
has  resulted  in  the  institution  of  a  scheme.  The  most  usual 
difficulty  is  that  of  "  Cost" ;  indeed,  we  have  never  yet  had  a  case 
where  the  cost  was  not  far  greater  than  had  been  anticipated.  This 
difficulty  should  be  boldly  faced,  and  there  should  be  no  hesitation 
in  submitting  the  true  facts  of  the  case  in  a  plain  and  straight- 
forward manner  ;  the  actuary  must  insist  upon  a  sound  financial 
basis  being  adopted,  even  if  such  a  course  should  result  in  his 
services  not  being  further  required. 

Even  where  the  applicants  are  able  to  face  the  truth  as  to 
the  probable  cost,  the  actuary  will  generally  find  that  he  is 
subjected  to  constant  pressure  in  order  to  induce  him,  if  possible, 
to  agree  to  some  greater  benefits  being  granted  than  the 
contributions  warrant.  Then  there  are  the  cases  where  the  number 
of  prospective  members  is  so  limited  as  to  render  any  scheme 
based  on  averages  both  dangerous  and  unsuitable.  Generally 
speaking.  Pension  Schemes  are  not  practicable  unless  they  have 
the  support  of  the  employers,  in  which  case  it  is  desirable  from 
many  points  of  view  that  they  should  undertake  all  cost  of 
management  and  so  relieve  the  fund  from  a  very  real  difficulty. 
The  cost  of  management  is  an  item  which  is  hardly  ever  taken 
into  account  when  a  scheme  is  first  suggested. 

At  the  outset  it  is  of  importance  to  consider  the  form  in  which 
the  Pension  Fund  should  be  initiated.      Practicallv    all   Life 
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Assurance  Companies  grant  deferred  annuities  at  fixed  ages, 
with  return  of  premiums  in  the  event  of  death  before  the  attain- 
ment of  the  specified  pension  age,  and  these  benefits  are  similar 
to  the  more  important  benefits  obtained  in  a  Pension  Fund.  It 
is  true  that  the  cost  may  be  greater  than  that  shown  in  some 
cases  of  large  and  well-managed  schemes  where  the  working 
expenses  are  borne  by  the  employer.  On  the  other  hand,  however, 
there  is  the  great  advantage  of  an  absolute  guarantee  that  every 
liability  will  be  promptly  met,  a  guarantee  that  is  painfully  lacking 
in  a  considerable  number  of  Pension  Funds.  Why  then  should  the 
employer  incur  the  anxieties  that  must  be  associated  with  a 
Pension  Fund,  when  with  very  little  more  expense  he  can  shift  his 
responsibilities  on  to  the  broad  and  wilhng  back  of  an  Assurance 
Company  ?  Not  only  does  he  burden  himself  with  managerial 
worry  and  responsibility,  but  he  may  also  find  himself  confronted 
with  serious  financial  responsibilities  in  the  event  of  the  fund 
becoming  insolvent.  AVhere  the  members  joined  the  fund  on 
i:he  invitation  of  the  employer,  and  the  promises  held  out  by  the 
rules  are  not  fulfilled,  they  may  argue  that  the  employer  is 
morally,  if  not  legally,  bound  to  make  up  some  portion  of  the 
deficiency.  If  for  no  other  reason,  the  above  considerations 
should  make  it  clear  to  all  employers  that  they  should  on  no 
account  permit  themselves  to  become  involved  in  any  such  under- 
taking without  in  the  first  place  insisting  upon  competent 
actuarial  advice.  In  many  cases  huge  deficiencies  are  steadily 
accmnulated  through  ignorance  of  the  most  simple  consider- 
ations, and  when  at  length  the  desperate  financial  position 
becomes  manifest  an  actuary  is  called  in  in  much  the  same  manner 
as  a  doctor  to  the  death-bed  of  a  patient  who  has  blindly  trusted 
in  the  faith  healer. 

It  is  certain  that  Pension  Funds  or  Pension  Schemes  are 
becoming  increasingly  popular  with  large  employers,  and  we  think 
that  the  reasons  for  this  are  not  difficult  to  find.  In  the  first  place 
there  is  a  natural  feehng  that  to  take  the  best  years  of  a  man's 
life  and  then  eventually  to  cast  him  of!  when  his  failing  abihties 
render  him  an  expensive  servant,  is  so  repugnant  to  the  modern 
relationship  of  employer  and  employee  that  even  where  no  fund  or 
scheme  is  in  existence  it  is  more  the  rule  than  the  exception  to 
make  some  benevolent  allowance.  At  first,  the  men  who  receive 
these  allowances  are  few  in  number,  since  they  are  survivors  of  a 
period  when  the  business  of  the  Company  required  only  a  small 
staff.    Sooner  or  later  it  becomes  apparent  to  the  management 
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that  the  number  of  men  who  will  attain  old  age  in  the  Company's- 
service  and  who  will  expect  the  same  liberal  treatment,  must 
rapidly  increase,  and  such  allowances  will  form  a  serious  drain 
on  the  Company's  profits.  It  will  then  be  obvious  that  the 
pensions  must  be  placed  on  an  organized  basis. 

Another  consideration  which  is  becoming  increasingly  manifest 
is  that  if  the  best  service  is  to  be  obtained,  the  employees  should 
be  satisfied  and  be  desirous  of  remaining  in  the  Company's- 
employment. 

Although  there  are  many  ways  of  securing  continuity  of 
service,  one  of  the  most  powerful  incentives  that  can  be  put  for- 
ward is  the  certainty  that  a  suitable  provision  for  old  age  is  assured. 
It  has  the  advantage  from  the  employer's  point  of  view  that  it 
is  not  a  present  benefit,  but  one  which  is  to  be  granted  in  the 
future,  and  will  therefore  be  forfeited  by  those  who  leave  the 
service.  From  the  financial  standpoint  it  may  certainly  be  argued 
that  the  employer's  contribution  to  the  Pension  Fund  is  an 
excellent  investment,  since  it  results  in  a  much  more  effective 
service  than  could  ba  obtained  by  merely  giving  increases  in 
wages. 

It  is  evident  that  there  are  many  reasons  in  favour  of 
employers  setting  up  separate  funds  instead  of  assisting  their 
members  to  obtain  deferred  annuities  from  a  Life  Assurance 
Company.  It  is  advisable  that  the  factor  of  personal  good 
feehns  between  master  and  servant  shall  be  stronslv  in  evidence. 
The  fixed  conditions  which  an  Assurance  Company  must 
necessarily  require,  destroy  to  a  large  extent  the  personal  element 
which  is  so  attractive  to  the  members.  Again,  as  the  employer's 
contribution  is  in  efiect  a  portion  of  the  salary,  it  is  desirable  that 
it  should  bear  a  constant  ratio  thereto,  and  this  is  difficult  if 
not  impossible  to  arrange  by  means  of  premimns  paid  to  an 
Assurance  Company. 

To  look  at  the  matter  from  the  member's  point  of  view, 
it  is  to  be  remembered  that  contributions  are  deducted  from  his 
salary,  and,  therefore,  since  he  has  never  received  his  salary  in 
full  he  does  not  feel  the  loss  of  the  deduction.  Moreover,  his 
contributions  adjust  themselves  to  his  means,  being  insignificant 
when  he  is  in  receipt  of  a  small  salary  and  only  becoming  con- 
siderable when  he  is  in  a  position  to  make  large  payments. 

Let  us,  however,  suppose  the  case  where  an  actuary  is  asked 
to  advise  as  to  the  desirability  of  instituting  a  Pension  Fund  of 
which  the  probable  membership  will  be  100  or  less.  With  so  small 
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a  number  of  members  the  working  expenses  and  the  difficulty  in 
selecting  suitable  investments  for  the  slowly  accumulating  funds 
will  be  considerable  disadvantages,  quite  apart  from  dangerous 
fluctuations  in  the  experience.  In  such  circumstances  it  may 
be  that  the  actuary  has  no  alternative  to  recommending  a 
suitable  arrangement  with  an  Assurance  Company.  The 
main  difficulty  in  the  adoption  of  such  a  course  is  in  respect 
of  withdrawals.  The  contributions  made  by  the  employer  are 
intended  for  the  benefit  of  those  remaining  in  the  service 
until  the  attainment  of  the  pension  age.  The  accimiulation  of 
the  employer's  contributions  which  is  forfeited  by  the  members 
who  withdraw,  is  of  vital  importance  to  practically  all  successful 
Pension  Schemes.  When,  for  instance,  the  employer  pays  an 
appreciable  proportion  of  the  contributions  and  the  number  of 
withdrawals  is  considerable,  not  only  at  the  younger  but  also 
at  the  middle  or  older  ages,  it  will  necessarily  follow  that  the 
pensions  obtained  by  those  who  remain  in  the  service  will 
appear  highly  satisfactory,  whereas  when  the  employer  pays  only 
a  small  contribution  or  the  withdrawal  rate  is  insignificant,  the 
benefits  will  appear  unsatisfactory. 

A  scheme  which  has  been  suggested  as  suitable  for  a  small 
membership,  and  one  which  we  think  has  certain  advantages,  is 
as  follows  : 

The  pension  is  split  into  two  equal  portions,  and  two  deferred 
annuity  policies  are  issued  on  each  employee's  life  to  cover  these 
portions.  One  of  the  pohcies  is  issued  to  and  is  under  the  control 
of  the  employee,  who  can  thus  deal  with  it  as  he  wishes  should 
he  leave  the  service.  On  the  death  of  the  employee  before  the 
attainment  of  pension  age,  all  premiimis  paid  on  both  pohcies 
accumulated  at  compound  interest  (the  rate  may  be  2|  per-cent 
or  3  per-cent)  are  returned.  In  the  case  of  the  employee's  pohcy 
the  returned  premiums  are  in  the  ordinary  way  payable  to 
his  representatives,  and  if  the  employer  also  undertakes 
to  pay  over  the  amount  returned  mider  the  pohcy  held  bv  him, 
the  result  will  be  that  the  total  death  benefit  will  be  equal  to 
twice  the  contributions  paid  by  the  employee  accimiulated  at 
compound  interest.  Thus  the  death  benefit  secured  is  somewhat 
better  than  that  granted  under  the  rules  of  most  Pension  Funds. 
On  the  surrender  of  either  pohcy  the  Assurance  Company  under- 
takes to  pay  the  same  amomit  as  would  be  paid  at  death.  The 
employee  can  at  his  option  continue  to  pay  the  premiums  on  his 
o\vn  pohcy  after  withdrawal  from  the  service.       The  employer 
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will  retain  the  surrender- value  of  the  policy  held  by  him,  and 
such  amount  will  be  available  to  carry  to  a  fund  out  of  which 
the  pensions  of  those  who  rem.ain  in  the  service  to  the  pension 
age  can  be  supplemented.  Where  there  is  any  consideral)le 
rate  of  withdrawal  this  fund  should  be  sufficient  at  least  to 
double  the  pensions  provided  by  the  policies. 

The  scheme  can  also  be  adjusted  to  give  an  ill-health  pension 
by  applying  the  surrender- value  to  the  purchase  of  a  pension. 
This  m_ay  be  at  special  rates,  in  view  of  the  fact  that  the  member 
is  retiring  from  business  on  account  of  impaired  health.  The 
premiums  in  the  ordinary  case  would  be  level  throughout  the 
duration  of  the  policies  (although  there  is  no  theoretical  objection 
to  grading  them),  and  for  this  reason  probably  the  plan  is  more 
suitable  for  those  whose  wages  are  more  or  less  constant  than  for 
the  salaried  classes.  The  great  weakness  of  the  whole  scheme  is 
that  the  amount  which  will  accumulate  from  withdrawals  will 
in  any  ordinary  experience  eventually  amount  to  so  large  a  sum 
as  to  form  no  small  proportion  of  the  total  funds,  and  the  benefits- 
which  members  may  expect  to  obtain  therefrom  cannot  with 
any  certainty  be  forecast.  Then  again,  it  is  not  likely  that  the 
Assurance  Company  would  guarantee  always  to  issue  policies- 
such  as  those  suggested. 

Returning  to  the  consideration  of  the  ordinary  type  of 
Pension  Fund,  in  some  few  cases  the  employer  may  decide  to 
limit  the  pensions  to  the  amount  which  his  own  contributions 
will  provide,  and  not  call  for  any  contribution  from  the  staff. 
There  are  many  advantages  in  this  method,  the  principal  one 
being  that  the  employer  retains  complete  control  in  his  own 
hands,  for  in  such  circumstances  the  employees  would  not  be 
allowed  any  voice  in  settling  the  conditions  of  the  scheme. 
If  the  scheme  is  to  be  contributory,  the  members  must 
almost  certainly  be  allowed  to  share  in  the  management,  and  the 
employer  will  be  called  upon  from  time  to  time  to  conduct 
negotiations  with  the  representatives  of  the  staff ;  these 
negotiations  will  probably  arise  at  a  time  when  relations  are 
somewhat  strained,  and  the  employer  may  for  diplomatic  reasons  be 
under  the  disagreeable  necessity  of  acceding  to  various  demands. 
On  the  other  hand,  unless  he  is  prepared  to  pay  a  very  heavy  contri- 
bution, the  pensions  he  can  safely  afford  to  promise  will  be  in  most 
cases  comparatively  small,  and  will  not  be  an  adequate  provision 
for  the  declining  years  of  an  old  servant.  There  is  a  further  point 
against    non-contributory    schemes    which,  whilst   apph  ing   to 
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both  forms,  is  more  conmion  in  non  contributory  schemes. 
In  only  a  small  proportion  of  non- contributory  schemes  is 
adequate  provision  xr.ade  for  the  accruing  liabilities  under  the 
scheme,  and  as  a  consequence  the  security  of  the  members 
is  very  uncertain.  In  this  connection  we  may  refer  to  the 
very  grave  warning  contained  in  the  report  of  the  Depart- 
mental Committee  on  Railway  Funds.    The  Committee  say  : 

"  AVe  cannot  but  feel  very  grave  doubts  whether  the  extent 
of  the  lial^'lities  undertaken  by  the  companies  in  connection 
with  the  guarantee  of  the  funds  has  been  properly  appreciated 
.  .  .  The  apprehensions  that  have  been  expressed  as  to  the  way 
in  which  the  operation  of  the  guarantee  may  react  on  the 
conditions  of  the  staff,  while  in  the  service  of  the  company,  may 
or  may  not  be  well  founded,  but  in  any  case  the  effect  which  is 
feared  by  the  members  of  the  fund  would  be  felt  apparently  to 
the  greatest  extent  by  the  future  shareholders  of  the  company  ; 
and  it  is  for  the  shareholders  to  consider  what  liability  the 
guarantee  may.  involve  and  what  measures  should  be  taken  to 
provide  for  meeting  that  liability.  .  .  .  We  would  suggest 
that  the  matter  should  be  brought  to  the  serious  notice  of  the 
railway  companies  concerned.  Not  only  is  it  important  that  the 
members  of  the  funds  should  be  enabled  to  ascertain  to  what 
extent  they  are  relying  for  their  pensions  upon  the  resources  of 
the  companies,  but  it  would  also  seem  indisputable  that  ordinary 
business  prudence  requires  that  the  exact  position  of  the  matter 
should  be  ascertained  by  the  best  means  available.  Therefore 
we  consider  that  periodical  valuations  should  be  made  even  in 
the  case  of  guaranteed  funds."  While  the  reference  is  only  to 
railway  companies,  the  principle  is  equally  applicable  to  all 
companies  granting  pensions. 

Having  settled  the  point  as  to  whether  the  scheme  is  to  be 
contributory  or  non-contributory,  the  question  of  the  benefits 
to  be  given  must  next  be  considered.  As  a  contributory  scheme 
is  the  more  general  it  will  be  more  useful  to  examine  the  benefits 
given  under  this  form  of  fund.  When  the  actuary  is  first 
approached  there  may  be  some  fairly  definite  idea  as  to  the  amount 
of  contribution  to  be  paid,  but  as  a  rule  the  ideas  on  the  subject 
of  the  benefits  desired  are  very  far  from  being  definite.  They  have 
one  decided  characteristic,  however,  namely,  that  while  already 
much  too  large  they  tend  to  grow  still  larger  at  each  successive 
interview. 

The  question  will  then  arise  as  to  whether  the  pension  is  to 
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be  based  on  final  or  average  salaries.  In  either  case,  if  the 
contributions  are  assessed  as  a  percentage  of  the  wage  or  salary, 
it  necessarily  follows  that  the  advantage  will  rest  with  those 
members  whose  wages  or  salaries  are  subject  to  the  greatest 
increases  at  ages  most  nearly  approaching  the  pension  age,  when 
contributions  cease  to  be  payable.  This  inequality  is,  of  course, 
much  greater  when  final  salaries  are  made  the  basis  of  pensions, 
and  unless,  therefore,  the  employer  is  prepared  to  bear  the  cost 
of  the  pensions  to  the  more  highly  paid  servants,  such  method 
should  only  be  countenanced  in  exceptional  circumstances. 
Only  a  small  minority  of  the  stafi  rise  to  the  highly  paid  posts, 
and  in  the  great  majority  of  cases  the  high  salaries  are  not  attained 
until  late  in  life.  The  larger  contributions  are  therefore  only 
paid  for  a  few  years,  so  that  the  value  of  the  contributions  are 
considerably  less  than  the  value  of  the  pensions  to  be  received. 
Even  when  the  pensions  are  based  upon  average  salaries  it  will 
generally  be  found  that  the  more  highly  paid  officials  are  some- 
what more  generously  treated  than  the  rank  ajid  file.  Here, 
however,  the  employer  may  well  argue  that  he  is  not  under  any 
obligation  to  allow  equal  benefits  to  all  his  employees.  He  is 
giving  a  large  sum  of  money  to  the  staff,  and  may  hold  the  opinion 
that  those  who  have  risen  in  the  service  are  the  most  worthy  to 
receive  the  greatest  benefit  from  his  benevolence.  It  is  true  that 
this  same  argument  can  be  used  in  favour  of  basing  pensions 
upon  final  salaries,  but  in  these  circumstances  it  may  happen 
that  some  of  the  lower  salaried  employees  would  receive 
nothing  from  the  employer's  contributions,  or  even  less  than  the 
value  of  their  own  contributions,  and  no  scheme  of  this  description 
could  be  legitimately  put  forward.  There  is,  however,  no  reason 
why  both  methods  should  not  be  jointly  adopted,  the  pension 
given  on  account  of  the  member's  contribution  being  based  on 
an  average  salary,  and  the  pension  on  account  of  the  employer's 
contribution  being  based  on  either  the  final  salary  or  a  modification 
of  the  final  salar}-.  In  this  way  the  scheme  may  be  made  to 
adjust  itself  to  the  wishes  of  both  parties.  With  regard  to  the 
subsidiary  benefits  httle  need  be  said,  for  they  will  vary  according 
to  the  circumstances  of  each  fund.  We,  however,  feel  that  these 
benefits  should  be  restricted  as  much  as  possible,  for  they  must 
reduce  the  pension  which,  after  all,  is  the  main  object  of  the 
fund.  The  principal  of  these  minor  benefits  are  the  allowances 
given  on  withdrawal  or  death.  The  first  may  conveniently  be 
in  the  form  of  a  return  of  the  member's  contributions,  for  in 
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no  case  can  the  member  who  leaves  the  service  expect  to  receive 
the  employer's  contributions,  which  were  given  with  the  intention 
of  providing  a  suitable  reward  for  long  and  faithful  service. 
With  regard  to  the  death  benefit,  there  is  ample  justification 
for  returning  the  employer's  as  well  as  the  member's  contribu- 
tions. We  do  not  consider  it  desirable  to  enter  into  such  refine- 
ments as  the  allowance  of  interest  accumulations  on  returned 
contributions. 

The  actuary  is  often  called  upon  to  advise  as  to  the  most 
suitable  arrangements,  where  it  is  desired  to  initiate  a  Pension 
Scheme  in  place  of  an  existing  Benevolent  Fund  which  in  the  past 
has  been  conducted  upon  generous  but  somewhat  indefinite 
lines.  As  an  example  of  this  and  other  points  already  referred 
to  it  will,  we  think,  be  useful  to  give  some  detailed  account  of  the 
Union  Castle  Line  Superannuation  Fund  Association.  In  this 
case  there  was  already  a  Benevolent  Fund  in  existence  with 
assets  of  about  £100,000,  which  had  been  set  aside  from  time  to 
time  out  of  the  profits  of  the  Company.  There  had  been  in  the 
past  no  fixed  rules  for  the  administration  of  this  Benevolent 
Fund,  and  the  only  definite  liabilities  consisted  of  some  15  or 
20  pensions  of  a  capital  value  of  about  £40,000.  It  was  desired 
to  place  the  Fund  on  an  organized  basis. 

The  staff  whom  it  was  proposed  to  bring  mider  the  scheme 
numbered  about  1,000.  It  is  almost  invariably  found  that  the 
iiimiber  of  beneficiaries  coming  under  any  proposed  scheme  will 
steadily  increase  as  the  matter  progresses,  and  the  present  instance 
proved  to  be  no  exception  to  the  rule.  More  than  once  our  most 
careful  estimates  were  upset  owing  to  the  fact  that  the  claims  of 
some  other  members  of  the  Stafi  could  not  be  ignored.  Before 
any  scheme  could  be  constructed  it  was  necessary  to  extract 
the  experience,  and  fortunately  very  complete  details  of  the  staff. 
both  past  and  present,  were  available.  It  was  decided  to  analyse 
the  experience  of  the  previous  10  years.  It  very  soon  became 
evident  that  the  conditions  of  service  varied  verj^  considerabl}' 
as  regards  the  clerical  stafi  on  the  one  hand  and  the  sea-going 
.staff  on  the  other,  and  further  investigation  showed  that  some 
sub-division  of  the  sea-going  stafi  would  also  be  necessary. 
Eventually  it  was  decided  to  group  the  staff  in  3  classes,  namely, 
(1)  Clerical,  (2)  Deck  Officers  and  Pursers,  (3)  Engineers  and 
Stewards.  This  sub-division  rendered  the  data  on  which  to  base 
the  rates  of  mortality  and  withdrawal  as  well  as  the  salary  scales 
somewhat  scanty.     This  disadvantage  was,  however,  certainlv 
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less  than  the  danger  which  would  have  been  incurred  by  com- 
bining such  widely  different  classes.  For  instance,  the  average 
age  at  entry  for  the  clerical  staff  was  15.  and  what,  in  the  absence 
of  a  better  expression,  we  will  call  the  average  maximum  salary 
(that  is,  the  maximum  according  to  our  graduated  salary  scale) 
was  over  £500,  whilst  in  the  case  of  the  Engineers  the  average  age 
at  entry  was  26  and  the  average  maximum  salary  less  than 
£300.  The  rates  of  withdrawal  also  showed  marked  variation 
in  the  three  classes. 

The  methods  employed  by  us  for  tabulating  the  data  for  the 
most  part  followed  the  lines  which  we  discuss  later.  The 
Engineers'  section,  however,  showed  that  safer  results  would  be 
obtained  bv  neglecting  the  age  and  constructing  the  withdrawal 
rates  on  the  basis  of  duration  alone.  The  average  age  at  entry 
was  therefore  obtained,  and  the  assumption  was  made  that  all 
entries  had  actually  taken  place  at  this  age,  and  that  all  with- 
drawals from  the  service  would  be  at  the  rates  shown  by  the 
select  withdrawal  table  formed  as  above. 

Thus,  the  average  age  at  entrv  was  found  to  be  26,  and  the  rate 
of  withdrawal  from  26  to  27  was  assumed  to  be  that  experienced 
in  the  first  year  of  service  irrespective  of  age  ;  from  27  to  28  the 
rate  of  withdrawal  was  assumed  to  be  that  for  the  second  year  of 
service,  and  so  on. 

The  mortality  shown  during  the  10  years  was  extraordinary 
amongst  all  classes  of  members,  even  after  allowing  for  fluctuations 
due  to  the  paucity  of  the  data.  Out  of  7,650  total  years  of  exposure 
there  were  only  55  deaths.  In  the  case  of  the  Engineers  and 
Stewards  the  result  were  still  more  remarkable,  for  out  of  about 
2,000  years  of  exposure  due  to  entrants  during  the  10  years 
there  was  only  one  death.  In  these  circumstances  it  was  decided 
to  assume  Qf-^'i  mortality  up  to  age  42  and  the  0[*'i+^ 
mortality  after  that  age,  42  being  the  age  at  which  withdrawals 
were  assumed  to  cease  for  all  classes.  That  is  to  say,  the  mortality 
rates  for  the  first  year  of  assurance  were  used  for  all  ages  up  ta 
42.  and  the  rates  for  the  s^^cond  year  of  assurance  after  that  age. 

The  rates  of  mortality  and  withdrawal  having  been  settled, 
there  only  remained  the  salary  scale.  This,  as  is  nearly  always 
the  case,  presented  certain  novel  features  and  many  difficulties. 
In  the  clerical  staff  we  found  that  it  was  not  b}'  any  means  an 
unusual  occurrence  for  a  member  to  be  transferred  to  some 
foreign  station  and  receive  at  once  a  large  increase  in  salary. 
Such    transfers    occurred    at    comparatively    young    ages,    and 
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consequently  resulted  in  much  more  rapid  increases  in  the  salarv 
scale  between  ages  20  and  30  than  is  usually  shown.  Most  careful 
enquiries  were  made  as  to  the  probable  future  course  of  the 
Company  in  this  matter  before  deciding  upon  the  graduated 
scale  to  be  adopted  for  the  purposes  of  valuation. 

It  was  decided  that  no  contribution  should  be  made  and  no 
benefit  granted  in  respect  of  salary  in  excess  of  £1,000,  and  this 
considerably  lessened  our  difficulties  as  to  the  more  highly  paid 
members.  Generally  speaking,  we  have  found  it  advisable  before 
preparing  a  salary  scale  to  exclude  not  only  all  cases  of  exception- 
ally high  salaries,  but  also  the  probable  successors  of  those  in 
receipt  of  high  salaries.  These  special  cases  we  have  then  valued 
individually  by  means  of  suitable  assumptions  as  to  the  future, 
and  thus  avoided  any  dangerous  exceptions  in  the  salary  scale. 
Mr.  Geo.  King  on  page  140  of  J. LA.,  vol.  xxxix,  gives  a  very 
lucid  explanation  of  one  method  of  using  salary  scales  in 
the  valuation  of  Pension  Funds.  By  this  method  the  actual 
salaries  payable  at  any  given  age  are  valued  upon  the 
assumption  that  they  will  be  subject  to  proportionate  increases 
in  accordance  with  the  salary  scale.  Whilst  fully  appreciating 
Mr.  King's  arguments,  we  personally  are  of  opinion  that  more 
correct  results  are  obtained  by  making  two  sets  of  valuations. 
The  first  valuation  is  based  on  the  assumption  that  the  present 
salaries  will  continue  unchanged  throughout  the  remainder  of 
active  service.  The  second  valuation  deals  only  with  future 
increases  of  salaries,  which  are  assumed  to  follow  in  exact 
accordance  with  the  first  dift'erences  of  the  salary  scale. 

The  most  notable  point  in  the  salary  scale  of  the  Engineers' 
Stall  was  the  comparatively  high  salaries  at  the  early  ages  and  the 
very  stead}'  rate  of  increase  up  to  about  age  50. 

With  the  Officers  and  Pursers  there  was  also  a  steady  increase 
up  to  about  age  40,  but,  as  might  be  expected,  the  rate  of  increase 
after  that  age  was  more  rapid  and  the  maximum  salary  con- 
siderably higher  than  in  the  other  classes. 

Having  settled  the  salary  scales,  we  were  in  a  position  to 
formulate  a  scheme.  In  the  case  of  the  Union  Castle,  the  initial 
difficulty,  as  with  all  schemes,  was  the  question  of  the  existing 
members  of  the  staff,  who  ranged  from  newly  appointed  juniors 
to  men  just  on  the  eve  of  retirement.  With  the  material  available 
the  problem  was  to  produce  a  scheme  under  which  {a)  reasonable 
pensions  were  secured  to  the  older  members,  (6)  inequitable 
treatment  between  different  classes  and  also  as  between  individual 
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members  was  avoided,  (c)  simplicity  of  outline  was  preserved, 
and  {d)  the  cost  was  covered  by  the  funds  available. 

A  plan  had  been  suggested  by  the  Company  under  which  the 
members  under  age  51  were  to  be  allowed  to  count  their  past 
service  since  age  40,  and  members  aged  51  and  over  were  to  be 
allowed  to  take  credit  for  11  years  past  service.  This  ingenious 
proposal,  it  will  be  noticed,  graduated  the  pensions  and  avoided 
any  awkward  junctions.  A  weak  point,  however,  was  that  the 
members  dating  back  their  service  in  this  way  would  be  required 
to  pay  their  back  contributions  either  in  one  sum  or  by  a  small 
number  of  instalments,  and  this  would  have  been  sufficient  to 
prevent  a  considerable  number  of  members  from  joining.  The 
pensions  of  the  older  members  also  were  not  satisfactory. 
These  disadvantages,  in  conjunction  with  the  fact  that  the 
scheme  on  investigation  required  funds  that  were  just  double  the 
amount  available,  caused  it  to  be  discarded. 

Further  attempts  were  then  directed  to  basing  the  pensions 
on  average  salaries  in  accordance  with  the  original  scheme  put 
forward  by  the  Directors,  but  it  was  found  quite  impossible  to 
provide  a  simple  scheme  which,  whilst  sufficiently  attractive  to 
induce  members  to  join,  also  so  graduated  the  pensions  as  to 
give  the  older  members  retiring  allowances  which  seemed 
adequate  to  their  requirem.ents.  Further  difficulties  arose  when 
attempts  were  made  to  make  the  scheme  consistent  as  between 
the  three  different  classes  of  members. 

It  must  be  remembered  that  with  pensions  based  upon  average 
salaries,  curious  fluctuations  in  the  Hability  are  always  possible. 
An  example  of  this  occurred  in  connection  with  the  Union  Castle 
scheme.  Some  twelve  months  having  elapsed  since  our  original 
investigations  of  the  data  had  been  made,  it  was  thought 
advisable,  in  order  to  bring  the  facts  up  to  date,  that  new  figures 
as  to  membership  and  salaries  should  be  obtained.  New  salary 
scales  were  constructed  on  the  revised  figures,  as  they  showed 
larger  increases  for  certain  groups  of  ages  than  those  allowed 
for  in  our  original  scale.  On  valuing  the  Fund  it  was  surprising 
to  find  that  the  larger  salaries,  so  far  from  increasing  the 
liability,  had  actually  decreased  it.  This  was  due  to  the  fact  that 
the  additional  increases  had  been  principally  amongst  members 
under  40,  and  the  excess  contributions,  which  had  a  very  con- 
siderable period  to  accumulate,  more  than  counterbalanced  the 
small  increase  in  the  pension  based  on  average  salary. 

As  it  was  not  found  practicable  to  base  the  scheme  entirely 


1915.]     Formation  and  Valuation  of  Pension  Funds,  &c.        205 


on  average  salaries,  the  final  salary  basis  was  next  investigated. 
and  a  scheme  was  constructed  dependent  partly  upon  average 
salaries  and  partly  upon  final  salaries,  as  follows  : 

All  members  to  be  entitled  to  pensions  of  an  amount  equal 
to  2j  per-cent  of  total  salary  received  from  the  inception  of  the 
Fund  until  the  attaiimient  of  age  65  (the  pension  age) . 

All  members  over  45  years  of  age  to  be  entitled  to  receive 
additional  pensions  based  on  final  salaries  as  follows  : 

Present  age  : 


45 

2  per-cent 

54 

11  per-cent 

46 

3 

)? 

55 

13 

47 

4 

J5 

56 

15 

48 

5 

5) 

57 

17 

49 

6 

5) 

58 

19 

50 

7 

55 

59 

21 

51 

8 

!5 

60 

23 

52 

9 

?) 

61 

24 

53 

10 

62 

to  64 

25 

55 

The  contribul 

"ions 

of  the  members  to  be 

as  follow 

s  : 

For  members 

under  45 

3|  pe 

r-cent  of 

salary 

>j 

45 

to  46 

4 

, 

jj 

47, 

48,  49 

4i 

, 

55 

55 

50, 
53, 

51,  52 
54,  55 

4i 

;5 

55 
55 

56 

to   64 

5 

55 

55 

The  Company  to  contribute  in  all  cases  an  amount  equal  to 
that  paid  by  the  member. 

In  order  to  carry  out  this  scheme  it  was  found  that  an  increased 
grant  would  be  required  from  the  Company,  and,  moreover,  there 
was  great  disappointment  when  it  was  found  that  the  pension 
age  must  be  65  instead  of  63,  as  desired.  For  these  reasons  it 
did  not  meet  with  approval,  and  the  matter  was  put  on  one  side 
for  some  time. 

In  December  1911,  Messrs.  Donald  Currie  &  Co.  and 
Sir  Owen  PhilKps  entered  into  an  agreement  for  the  sale  of 
Union  Castle  shares,  as  a  result  of  which  the  Royal  Mail  Steam 
Packet  Co.  and  the  Union  Castle  Mail  Steamship  Co.  came 
under  one  control. 

In  this  agreement  it  was  provided  as  follows  : 

"  The  Purchasers  shall  procure  the  Company  to 
estabUsh  a  Pension  Fund  for  the  benefit  of  past  and  present 
employees  of  the  Company  and  of  the  Firm  and  all  future 
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employees  of  the  service  by  the  Company  setting  apart 
out  of  the  profits  of  the  Company  for  the  year  ending 
Thirty-first  December  One  thousand  nine  hundred  and 
eleven  the  sum  of  Two  hundred  and  twenty  thousand 
pounds  and  the  Purchasers  shall  procure  the  Company  to 
thereafter  make  an  annual  contribution  to  the  said  Fund 
not  less  than  Seven  thousand  five  hundred  pounds  until 
the  total  amount  of  such  annual  contributions  shall  reach 
the  sum  of  One  hundred  thousand  pounds.  The  said  Fund 
shall  be  managed  and  controlled  by  trustees  appointed 
by  the  Firm  and  by  the  Purchasers  under  a  scheme  to  be 
agreed  by  the  Firm  and  the  Purchasers  in  which  due  regard 
shall  be  had  to  the  special  circumstances  of  the  case. 

"  The  present  Benevolent  Fund  taken  out  of  the  past 
profits  of  the  Company  and  now  in  the  hands  of  the  Firm 
or  members  thereof  amounting  to  One  hundred  and  twenty 
thousand  pounds  or  thereabouts  shall  remain  in  the  hands 
of  the  Firm  to  be  applied  in  their  absolute  discretion  for 
the  benefit  of  past  and  present  employees  of  the  Company 
and  the  balance  (if  any)  of  such  Fund  remaining  after  all 
such  claims  of  past  and  present  employees  as  the  Firm 
may  think  fit  have  been  satisfied  shall  be  handed  over 
and  added  to  the  above-mentioned  Pension  Fund." 

In  addition  to  the  above  amounts,  Messrs.  Donald  Currie  and 
Co.  contributed  a  further  sum  of  about  £50,000  to  be  specially 
ear-marked  for  the  benefit  of  certain  members  of  the  staff.  Thus 
the  amount  available  for  starting  the  scheme  was  over  £450,000. 
With  this  sum  we  w^ere  enabled  to  construct  a  scheme,  giving 
adequate  pensions  to  all  existing  members  and  with  reasonable 
rates  of  contribution.  With  regard  to  the  latter,  however,  the 
Company's  contribution  was  restricted  to  future  entrants  and 
to  members  who  were  under  age  40  at  the  inception  of  the 
scheme. 

The  scheme  which  was  eventually  accepted  was  as  follows  : 

Membershif. 

Compulsorv  on  all  future  entrants  into  the  Company's  service, 
whose  age  at  the  date  of  admission  does  not  exceed  35  years. 

Optional  to  all  those  in  the  service  whose  age  did  not  exceed 
63"'years  on  the  1  July  1912  (the  date  of  the  inception  of  the 
Fiind). 
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Contributions. 

By  the  Company.  A  sum  equal  to  2|  per-ceiit  per  annum  on 
all  salaries  paid  to  the  staff  who  (1)  were  then  in  the  service  and 
under  age  40,  and  (2)  should  subsequently  join  the  service. 

By  the  Staff. — {a)  Officers  in  the  service  on  1  July  1912. 


For  all 

ages 

up  to  39  years 

£3  155. 

{)d. 

per-cent 

For  age 

40  attained 

£3  175. 

Qd. 

41 

■3 

£3  195. 

Od. 

42 

5J 

£4     l5. 

Od. 

43 

35 

£4     35. 

Od. 

44 

33 

£4     55. 

Od. 

45 

?3 

£4    75. 

Od. 

46 

!! 

£4    95. 

Od. 

47 

33 

£4  ll5. 

Od. 

48 

^^ 

£4  135. 

Od. 

49 

33 

£4  155. 

Od. 

50 

JJ 

£4  175. 

Od. 

51 

33 

£4  195. 

Od. 

52 

33 

£5    l5. 

Od. 

53 

33 

£5    35. 

Od. 

54 

53 

£5    55. 

Od. 

55 

33 

£5    75. 

Od. 

56 

55 

£5    95. 

Od. 

57 

55 

£5  ll5. 

Od. 

58 

53 

£5  135. 

Od. 

59 

53 

and  upwards 

£5  155. 

Od. 

(6)  Officers  who  join  the  service  after  1  July  1912. 
(1)  Home,  Colonial  and  Foreign  Clerical  Staff. 
Entry  ages  up  to  21  inclusive    ...     £3  155.  Od.  per-cent 
Entrv  age  22  £3  165.  Od. 


23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 


£3  175.  Od. 
£3  185.  Od. 
£3  195.  Od. 
£4  05.  Od. 

Is.  Od. 

25.  Od. 

35.  Od. 

45.  Od. 

55.  Od. 

65.  Od. 

Is.  Od. 

85.  Od. 

95.  Od. 


£4 
£4 
£4 
£4 
£4 
£4 
£4 
£4 
£4 
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(2)  Deck  Officers  and  Pursers. 
Entry  ages  up  to  28  inclusive    ...     £3  15s.  ^d.  per-cent 


Entry  age  29 
30 
31 
32 
33 
34 
35 


£3  16s.  <dd. 

£3  17s.  Od. 

£3  18s.  {kl. 

£3  19s.  M. 

£4  Os.  0(?. 

£4  Is.  ^d. 

£4  2s.  {)d. 


(3)  Engineers,  Chief  Stewards  and  Second  Stewards. 
Entry  ages  up  to  28  inclusive    ...     £3  15s  {)d.  per-cent 


Entr}^  age  29 
30 
31 
32 
33 
34 
35 


£3  16s.  0(?. 

£3  17s.  Oc^. 

£3  18s.  Oi. 

£3  19s.  Orf. 

£4    Os.  0«?. 

£4    Is.  0(?. 

£4    2s.  U. 


It  was  further  provided  that  for  the  purposes  of  the  scheme, 
no  contribution  was  to  be  made  or  any  benefit  granted  in  respect 
of  salary  in  excess  of  £1,000,  whilst  officers  who  at  1  July  1912 
were  aged  55  years  and  upwards  were  not  to  contribute  any 
percentage  or  receive  any  benefits  in  respect  of  increases  in 
salary  after  that  date. 

Pensions. 
For  those  in  the  service  on  1  Jidy  1912. 

(«)  1  per-cent  of  final  salary  in  respect  of  every  year  of 

service  up  to  but  not  exceeding  35  years. 
(6)  1   per-cent  of    all  salary    upon    which    contributions 
have  been  paid. 
Age  of  Retirement  :   Optional  at  63  ;   Compulsory  at  65. 

For  those  who  joined  the  service  after  1  Jidy  1912. 

(a)  2  per-cent  on    all  salary  upon    which    contributions 

have  been  paid. 
(h)  Such  further  pension   (if   any)  as  the  actuary  shall 
certify  may  be  allowed  out  of  and  having  regard  to 
an  accumulating  fund  (at  3h  jjer-cent)  of  £10,000  set 
aside  specially  for  these  officers. 
Afie   of  Retirement   65. 
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For  those  in  the  service  1  July  1912,  icho  are  members  of  the  Fund, 
hut  do  not  contribute. 

Officers  aged  40  and  upwards  :    1  per-cent   of  final  salary  in 
respect  of  every  year  of  service  up  to  but  not  exceeding  35  years. 
Age  of  Retirement :   Optional  at  63.    Compulsory  at  65. 
Officers  under  age  40  :    Xo  benefit  under  the  Scheme. 

Death  Benefit. 

In  the  event  of  the  death  of  an  Officer  at  any  time  before 
the  superannuation  allowance  becomes  payable, 
there  shall  be  paid  out  of  the  Fund  to  his 
representatives  the  full  amount  of  the  sums  he  has 
contributed,  together  with  the  sums  contributed  by 
the  Company  in  respect  of  such  Officer,  but  without 
interest  in  respect  of  any  such  sums  w^hether  paid 
by  the  Officer  or  the  Company. 

In  the  event  of  the  death  of  an  Officer  after  the  super- 
annuation allowance  becomes  payable,  but  before 
the  total  amount  of  superannuation  received  by  him 
equals  the  total  amount  of  the  sums  he  has  contributed 
together  with  the  sums  contributed  by  the  Company 
in  respect  of  such  Officer,  the  difierence  between  such 
total  amount  and  the  amoimt  of  superannuation 
paid  to  him  shall  be  paid  to  his  representatives,  but 
without  any  interest  on  such  difference. 

Withdrawal  Benefit. 

Any  Officer  (except  an  Officer  in  the  service  and  of  the  age 
of  55  years  and  upwards  on  the  1  July  1912)  retiring 
from  the  Service  before  superannuation,  boyid  fide, 
of  his  own  accord  for  any  reason  other  than  ill-health 
(whether  arising  from  bodily  incapacity  or  mental 
infirmity),  and  not  in  order  to  escape  dismissal  for 
fraud  or  dishonesty,  or  misconduct,  shall  be  entitled 
to  receive  back  from  the  Fund  the  whole  amomit  of 
his  contributions,  but  without  any  allowance  by  way 
of  interest  thereon,  and  shall  have  no  further  claim 
upon  the  Fund. 

Any  Officer  in  the  service  on  the  1  July  1912  may  at 
any  time  cease  to  contribute  to  the  Fund  and  there- 
upon shall  be  entitled  to  receive  back  from  the  Fund 
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the  whole  amount  of  his  contributions,  but  without 
any  allowance  by  way  of  interest  thereon,  and  if 
under  40  on  the  1  July  1912  shall  have  no  further 
claim  upon  the  Fund ;  but  if  of  the  age  of  40  and 
upwards  on  that  day  shall  be  deemed  to  have  always 
been  a  non-contributing  employee  in  the  Service. 

Retirement  on  Ground  of  Ill-health. 

Any  Officer  retiring  from  the  service  before  superannuation 
on  the  ground  of  ill-health,  bond  fide,  and  not  in  order 
to  escape  dismissal  for  fraud  or  dishonesty  or  mis- 
conduct, shall 

(«)  If  under  the  age  of  50  be  entitled  to  receive  back 
from  the  Fund  the  whole  amount  of  his  contri- 
butions, but  without  any  allowance  by  way  of 
interest  thereon. 

(6)  If  of  the  age  of  50  years  or  upwards  be  entitled 
to  receive  from  the  Fund  the  amount  which  shall 
be  certified  in  writing  by  the  actuary  to  be  equal 
to  his  full  reserve. 

It  will  be  seen  that  this  scheme  is  quite  simple.  It  avoids  all 
awkward  discrepancies  between  adjoining  ages,  and  provides 
reasonable  pensions  even  to  those  nearing  the  pension  age. 
Moreover,  adequate  pensions  are  provided  for  those  higher 
salaried  officials  for  whom  the  Directors  were  anxious  to  provide. 

We  venture  to  think  that  a  scheme  of  pensions  similar  to  the 
above  would  frequently  be  applicable,  since  by  varying  the 
maximum  number  of  years  which  are  to  be  counted  in  estimating 
the  amount  of  pension  payable,  it  can  be  suitably  adjusted 
according  to  the  funds  available.  The  costs  of  all  benefits  exclusive 
of  those  based  upon  full  salaries  can  be  readily  estimated.  Having 
valued  the  total  assets,  we  can  deduct  therefrom  the  value  of 
benefits  based  on  average  salaries,  and  the  remainder  will  be 
available  for  benefits  based  upon  final  salaries.  It  only  remains 
to  decide  what  percentage  of  the  final  salary  shall  represent, 
pensions.  The  value  of  pensions  based  on  1  per-cent  of  the 
final  salary  having  been  calculated,  it  will  be  merely  a  matter 
of  simple  proportion  to  find  the  maximmn  number  of  years' 
service  which  can  be  allowed  to  count  in  the  calculations  of 
that  portion  of  pension  which  is  based  on  the  final  salary. 

With  regard  to  ill-health  pensions,  there  was  of  necessity 
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no  data  on  which  to  construct  retirement  rates.  In  these  circum- 
stances it  was  provided  that  members  retiring  through  ill-health 
aftei  age  50  and  before  the  pension  age  were  to  receive  an  amount 
equal  to  the  reserve  held  on  their  behalf,  such  amount  to  be 
applied  at  the  discretion  of  the  Committee.  The  practice  has  been 
to  allow  the  retiring  member  in  these  cases  a  pension  based  on 
his  reserve,  and  in  calculating  both  the  reserves  and  the  pension? 
it  has  been  the  custom  to  treat  the  member  as  normal.  At  first 
sight  it  would  appear  that  as  the  member  is  in  bad  health  this 
should  be  taken  into  account  in  the  annuity- value.  On  the  other 
hand  the  state  of  health  should  be  taken  into  account  in  estimating 
the  reserve.  By  treating  the  member  as  normal,  therefore,  it  will 
be  seen  that  there  is  a  balance  of  errors,  and  whilst  no  theoretical 
accuracy  is  claimed  for  this  method  of  treatment,  it  has  been 
found  to  produce  results  that  were  both  practical  in  working  and 
satisfactory  to  the  members. 

A  few  other  practical  points  which  are  appHcable  to  all  schemes 
of  this  description  may  be  mentioned.  First,  the  rules  as  drafted 
by  the  solicitors  should  be  submitted  to  the  actuary  in  order 
to  avoid  including  anything  which  does  not  accord  with  the 
scheme  as  submitted.  Secondly,  a  time  limit  must  be  fixed,  after 
which  existing  employees  can  only  be  allowed  to  join  on  the  basis 
of  new  entrants.  In  this  connection  the  actuary  should  make 
provision  in  his  valuation  for  the  fact  that  although  he  is  valuing  at 
a  particular  date,  the  scheme  may  not  come  into  operation  until 
6  or  9  months  later,  with  a  consequent  loss  of  contributions  and 
interest.  We  have  also  found  it  advisable  to  assist  the  secretary 
with  regard  to  the  books  that  will  be  required,  and  also  to  supply 
him  with  a  form  of  card  on  which  the  record  of  each  member  may 
be  kept.  If  this  is  done,  his  work  at  the  periodical  investigations 
is  reduced  to  a  minimimi. 

We  should  now  hke  to  make  some  general  remarks  on  the 
methods  of  tabulating  and  analysing  the  data. 

In  the  case  of  a  fmid  which  has  been  in  existence  for  a  nimiber 
of  years  there  is  a  strong  probability  that,  owing  to  reconstruction 
or  alterations  in  the  rules  from  time  to  time,  several  distinct 
classes  of  member  have  to  be  dealt  with,  and  these  may  require 
separate  treatment.  Where  possible,  however,  it  is  advisable  to 
sub-divide  the  members  as  Httle  as  possible. 

Mr.  King  advocates  the  use  of  the  full  date  of  birth  in  order 
to  obtain  the  nearest  age  at  entry,  the  ages  at  exit  being  the 
tabulated  age  at  entry  plus  the  curtate  duration.   Where  the  full 
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date  of  birth  is  available  this  is  without  doubt  the  best  method, 
but  frequently  the  only  information  which  can  be  obtained  is 
the  year  of  birth,  and  in  these  circumstances  the  method  of 
nearest  ages  cannot  be  used ;  we  have  found  the  following  method 
useful  in  such  cases,  both  in  the  formation  of  new  funds  and  the 
valuation  of  old  funds.  The  ages  tabulated  are  obtained  by 
deducting  the  year  of  birth  from  the  year  of  entrance  or  exit. 
In  the  case  of  those  who  entered  previous  to  the  year  in  which 
the  observations  started,  the  year  of  entrance  is  taken  as  the 
year  immediately  preceding  the  period  of  observation. 

Integral  ages  only  are  placed  on  the  cards.  The  formula 
for  the  exposed  to  risk  is 

E.i.+i  =  Ea,-_*  +  bx+  2^"-*'^  ".r+i)— (cL  +  it-j.  +  ej:  +  r^) 

where  the  period  of  observation  is  limited  by  calendar  years, 
and 

a;  =  difference  between  year  of  birth  and  year  of  coming- 
into  or  going  out  of  observation ; 

&_p  =  members    who    were    on    the     active    list    at     the 
commencement  of  the  period ; 

»_j.  =  entrants  during  the  period; 

f7j,  =  deaths  during  the  period; 

w.i.=  withdrawals  during  the  period; 

7'j^,  =  retirements  on  pension  during  the  period  ; 

6^,= existing  at  the  close  of  observations. 

The  assumptions  underlying  this  formula  are  that  the  dates 
of  birth,  entry  and  exit  are  evenly  spread  over  the  year  and 
on  the  average  occur  on  the  30  June.  From  the  formula 
given  above,  we  obtain  : 

d      _    "-f-^i  .    ^>r      _  '^x  +  l  .       r       _    ^'-'-^  1 
J^x  +  i  ^Jc+i  J-'.r+i 

The  schedule  on  which  the  numbers  are  tabulated  is 
adopted  from  the  form  given  by  Mr.  Ackland  {J. LA.,  vol. 
xxxiii),  and  is  as  follows  : 
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The  formula  does  not  pretend  to  any  scientific  precision,  but 
we  have  found  it  sufficient  for  all  practical  purposes,  and  as 
accurate  as  the  material  will  permit  without  unjustifiable  labour. 
"While  no  claim  of  originality  is  made,  we  do  not  remember  having 
seen  the  formula  published  before,  and  we  merely  give  it  as  a 
useful  working  formula  where  the  data  does  not  warrant  more 
exact  methods. 

The  pensioners'  mortahty  experience  may  be  extracted  by 
precisely  the  same  method,  and  provided  that  it  is  deemed 
sufficient  to  extract  this  for  the  same  period  as  the  active 
members,  the  column  of  retirements  on  the  active  list  (column 
7  of  the  schedule)  will  form  the  column  of  entrants  on  the 
pensioners'  fist. 

The  column  of  existing  on  the  active  list  will  form  the  active 
members  whose  contributions  and  liabilities  we  are  asked  to 
value,  and  can  be  used  unaltered  for  this  purpose. 

Having  obtained  the  unadjusted  rates  of  death,  withdrawal 
and  retirement,  some  form  of  graduation  must  be  adopted,  and 
we  have  found  that  the  graphic  method  is  not  only  admirable 
for  this  purpose  but  the  only  one  which  brings  out  the  essential 
characteristics  of  the  experience  in  a  simple  and  practical  manner. 

Mr.  King  {J J. A.,  vol.  xxxix)  says  that  he  has  recently  been 
using  Mr.  Woolhouse's  method,  and  where  it  has  been  apphed 
with  discretion  he  has  found  it  gives  very  good  results.  We  are 
bomid  to  say  that  in  many  of  the  curves  with  which  we  have  had 
to  deal,  any  summation  method  could  not  have  failed  to 
give  distorted  results.  In  Diagrams  1,  2,  and  3,  we  give  the  un- 
adjusted rates  of  retirement  for  three  funds  with  which  we  have 
had  to  deal,  and  where  the  number  of  members  was  20,000,  6,000, 
and  7,000  respectively.     Retirement  in  each  case  was  permitted 
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at  any  age  after  60,  or  before  that  age  in  the  event  of  permanent 
incapacity.  We  would  call  attention  to  the  sudden  rise  at  age  60, 
followed  by  an  immediate  fall  for  one  or  two  years,  which  again 
is  succeeded  by  a  rapid  rise  bringing  the  rate  to  unity  before  age 
70.  The  same  characteristic  is  observable  in  all  three  funds, 
although  in  one  case  the  first  maximum  point  is  deferred  for 
two  years.  This  is  indeed  a  feature  which  must  on  no 
account  be  neglected.  In  most  cases  and  more  especially 
in  funds  connected  with  the  railway  service,  there  is  a 
distinct  tendency  for  pensions  to  be  taken  at  the  earliest 
possible  moment,  and  in  consequence  an  increasing  pro- 
poition  of  the  members  retire  on  their  60th  birthday  {i.e., 
when  60,  as  is  quite  usually  the  case,  is  the  normal  pension  age). 
Those  who  remain  consist  for  the  most  part  of  those  who  are  not 
anxious  to  retire,  and  in  consequence,  immediately  after  age  60 
there  is  a  fall  in  the  rate  for  one  or  two  years,  after  which  the  rate 
again  rises.  Any  attempt  to  apply  a  summation  method  of 
graduation  could  not  possibly  fail  to  introduce  error,  for  it  would 
reduce  the  maxim mn.  point  at  age  60  and  spread  it  on  both  sides. 
We  feel  that  this  maximum  point  should  be  retained,  and  we  have 
found  it  advisable  rather  to  raise  it  than  to  lower  it.  The 
advisability  of  this  will  be  evident  when  it  is  remembered  that 
the  effect  of  deferring  the  age  of  retirement  is  not  only  to  reduce 
liabilities  but  to  increase  the  value  of  the  contributions,  and 
may  lead  to  very  serious  under-statemeut  of  the  liabihty. 

In  the  case  of  a  new  fmid  there  will,  of  course,  be  no 
material  out  of  which  a  rate  of  retirement  can  be  con- 
structed. Even  in  those  cases  where  benevolent  allowances 
have  been  given,  the  numbers  will  generally  be  found 
to  have  been  so  scanty  and  retirements  so  irregular  that 
no  reliance  should  be  placed  upon  them.  In  these  circum- 
stances the  actuary  will  have  no  option  but  to  assume  that  aU 
retirements  are  to  take  place  at  a  fixed  age,  which  must  be  settled 
by  the  promoters  of  the  fund.  The  data,  however,  may  be  quite 
extensive  enough  to  give  a  reliable  indication  of  the  rates  of 
mortality  and  withdrawal.  With  regard  to  the  rates  of  mortahty, 
it  has  frequently  been  mentioned  that  the  mortality  experience 
of  the  active  members  of  Pension  Funds  is  extremely  light.  This 
apphes  to  all  funds  where  there  is  a  heav}^  withdrawal  rate,  and 
where  iU-health  pensions  are  allowed  ;  it  is  independent  of  the 
social  status  of  members,  and  we  have  found  the  same  experience 
amongst  such  widely  different  classes  as  lower  grade   railway 
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servants  whose  average  wage  does  not  greatly  exceed  £1  per  week, 
and  the  clerical  staS  who  are  in  receipt  of  considerably  higher 
salaries.  In  diagram  (4)  we  give  the  unadjusted  rates  of  mortality 
of  20,000  employees  of  the  Great  Western  Eailway  Company, 
consisting  of  porters,  guards,  and  others  of  kindred  occupations, 
obtained  from  an  experience  extending  over  the  five  year  period 
31  December  1904,  to  31  December  1909.  For  the  purposes 
of  comparison  the  rates  of  mortality  for  the  0^^^^  and  the  sixth 
EngHsh  Life  Table  are  exhibited  on  the  same  diagram.  The  diagram 
shows  that  the  rates  of  mortality  are  practically  identical  with  the 
O^-"^ ;  the  reason  for  this  is,  of  course,  not  that  the  members 
actually  experience  this  extraordinary  rate  of  mortaHty,  but  that 
they  do  not  die  whilst  on  the  active  hst. 

This  feature  of  light  mortaHty  is  not  confined  to  the  railway 
service  for,  as  already  mentioned,  amongst  the  engineers  of  the 
Union  Castle  there  has  been  but  one  death  amongst  those  who 
entered  during  a  period  of  10  years. 

We  now  come  to  what  we  consider  the  much  more  important 
question  of  the  withdrawal  rate.  To  the  average  student  imbued 
with  principles  on  which  Assurance  Companies'  valuations  are 
made,  the  practice  of  taking  credit  for  the  profit  from  withdrawals 
must  appear  very  reprehensible.  In  the  case  of  an  Assurance 
Company  anything  which  tends  to  impair  the  resources  of  the 
future  is  to  be  deprecated.  With  a  Pension  Fund,  however,  the 
conditions  are  altogether  different.  It  is  a  mutual  association 
which  is  instituted  for  the  benefit  of  the  members.  There  are  no 
share-holders  to  receive  dividends,  and  as  there  is  Httle  or 
no  expense  on  account  of  salaried  staff,  the  cost  of  manage- 
ment is  usually  only  about  2|  per-cent  of  the  contributions. 
The  constitution  of  the  fund  does  not  contemplate  the  dis- 
tribution of  bonuses,  and,  indeed,  in  the  majority  of  funds 
the  financial  position  is  so  unsatisfactory  that  reductions 
in  the  benefits  as  well  as  increases  in  the  contributions 
have  sooner  or  later  to  be  faced.  In  aU  large  commercial 
companies  there  must  inevitably  be  a  constant  fluctuation  in  the 
staff.  The  conditions  of  trade  exercise  an  important  influence 
on  the  withdrawal  rate,  especially  when  the  members  belong  to 
the  wage-earning  class.  In  seasons  when  trade  is  good  the 
members  are  attracted  to  other  occupations  where  the  wage  that 
can  be  earned  is  higher.  In  seasons  of  bad  trade  the  company 
is  forced  to  dispense  with  the  labour  they  cannot  profitably 
employ.    It  is  true  that  in  these  cases  the  rules  may  enable  the 
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member  to  continue  his  membership,  but  in  very  few  cases  does 
he  avail  himself  of  this  privilege,  which  is  inserted  in  the  rules 
of  all  societies  which  come  under  the  provisions  of  the  Shop 
Clubs  Act.  Although  it  may  vary,  there  is  reason  to  beheve  that 
there  will  be  a  withdrawal  rate,  and  in  the  general  case  where  some 
or  all  of  the  contributions  are  forfeited  on  withdrawal,  the  financial 
effect  on  the  fund  will  be  such  that  it  cannot  be  neglected  in  any 
actuarial  calculation.  The  error  involved  in  ignoring  the  mortality 
rate  would  in  most  cases  be  much  less  than  the  error  involved  in 
ignoring  the  withdrawal  rate,  more  particularly  in  the  early  years. 

Although  there  can  be  no  doubt  that  the  withdrawals  must 
be  taken  into  account,  there  is  room  for  very  considerable 
variation  of  opinion  as  to  how  far  the  known  experience  will  be 
reproduced  in  the  future.  This  is  particularly  difficult  to  decide 
in  the  case  of  a  fund,  the  formation  of  which  may  be  expected  to 
introduce  a  new  feature  into  the  conditions  of  service  and  which 
may  have  a  powerful  efiect  in  checking  withdrawals ;  indeed, 
it  may  be  that  one  of  the  objects  in  introducing  the  Pension 
Fund  was  to  produce  a  more  stable  condition  in  the  personnel 
of  the  staff. 

The  question  arises,  therefore,  in  what  way  is  the  experience 
to  be  modified  in  order  that  the  fund  may  be  started  on  a  sound 
basis  ?  With  regard  to  younger  entrants  the  pension  age  is  so 
remote  that  it  is  unlikely  to  affect  their  decision  in  the  event  of  a 
change  of  employment  offering  itself.  With  regard  to  the  older 
members,  however,  the  accimaulated  past  service  and  the 
comparatively  near  approach  of  the  pension  age  will  probably 
weigh  very  considerably,  and  the  institution  of  the  Pension  Fund 
in  these  cases  may  be  expected  to  reduce  the  withdrawal  rate 
as  the  age  increases. 

In  dealing  with  a  new  fund,  therefore,  it  is  evident  that  whilst 
the  experience  of  the  past  will  require  modification,  this  must  not 
be  in  the  form  of  a  level  percentage  reduction  at  all  ages. 

We  have  foimd  it  convenient  to  fix  on  a  limiting  age  which  is 
some  years  earlier  than  the  age  at  which,  according  to  the  past 
experience,  the  last  withdrawals  took  place,  and  in  graduating 
the  experience  by  the  graphic  method  we  have  generally  found  it 
advisable  to  run  the  curve  oft'  so  as  to  terminate  at  such  earher 
age.  By  this  method  the  graduated  rate  tends  to  depart  more 
and  more  widely  from  the  experience  rate  as  the  limiting  age  is 
approached.  This  is  in  accordance  with  the  arguments  just  put 
forward   as  to  the  eft'ect  which  the  institution  of  the  Pension 
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Fund  may  be  expected  to  have  ou  the  future  withdrawal  rate. 
Mr.  King  {J J. A.,  vol.  xxxix)  has  referred  to  the  desirabihty 
of  basing  estimates  in  Pension  Fund  valuations  on  select  tables. 
We  are  in  complete  agreement  as  to  the  desirabihty  of  such  a 
basis ;  the  practical  difficulty  is  that  in  the  ordinary  fund 
the  necessary  data  for  the  formation  of  such  tables  are  not 
available.  If  the  limits  of  age  at  which  the  members  may  enter 
are  restricted  and  the  great  bulk  of  entrants  come  in  at  approxi- 
mately the  same  age,  the  data  are  practically  in  select  form  and 
may  be  used  with  considerable  confidence.  Where,  however, 
the  entrants  come  in  over  a  wide  range  of  ages  some  adjustment 
is  required,  if  the  derived  rates  are  to  represent  the  future 
experience  of  the  existing  members.  Though  theoretically 
such  adjustment  should  be  applied  to  both  mortahty 
and  withdrawal  rates,  it  is  of  greater  importance  with  regard 
to  the  latter,  since  withdrawal  rates  are  influenced  far  more  by 
duration  than  by  age.  At  the  yoimger  ages  the  rates  brought  out 
by  the  experience  will  very  closely  approximate  to  select  rates, 
for  they  will  be  based  almost  entirely  on  new  entrants.  In  these 
circmnstances  the  error  is  insignificant  in  view  of  the  fact  that  a 
member  who  withdraws  soon  after  entry  can  have  but  Httle 
effect  on  the  finances  of  the  fund.  With  regard  to  the  experience 
at  the  older  ages,  the  data  will  depart  more  and  more  from 
the  select  form,  since  the  exposed  to  risk  will  be  composed 
of  members  with  widely  different  durations  of  service.  Thus  it 
will  be  seen  that  the  rates  shown  are  too  high  as  regards  the 
members  who  entered  many  years  previously,  and  too  low  as 
regards  members  of  middle  age  who  have  entered  recently. 

The  error  involved  can  easily  be  seen  by  means  of  an  example  : 
Suppose  that  at  the  age  of  39  there  is  a  fairly  large  proportion 
of  entrants,  then  there  will  as  a  consequence  be  an  unduly  high 
rate  of  withdrawal  at  age  40.  A  member  who  entered  at  20  will 
certainly  not  be  subject  to  such  high  rates  at  age  40  as  a  member 
who  entered  at  age  39,  but  by  using  an  aggregate  table  without 
adjustment  the  present  value  of  his  future  benefits  and  contri- 
butions will  be  based  upon  this  entirely  false  assumption.  If  the 
proportionate  number  of  late  entrants  into  the  employer's  service 
continues,  it  may  very  possibly  be  found  that  the  rates  of  with- 
drawal obtained  at  successive  investigations  are  similar,  but 
this  will  be  no  justification  for  using  an  unadjusted  aggregate 
table  for  the  purpose  of  valuing  by  the  prospective  method. 
It  must  be  remembered  that  where  the  full  reserve  value  is  not 
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returned  at  withdrawal  the  effect  of  high  withdrawal  rates  is 
greatly  to  decrease  the  cost  of  the  pensions,  and  the  greater  the 
difference  between  the  reserve  value  and  the  withdrawal  value 
allowed,  the  greater  is  the  relief  to  the  fund.  If  there  should  be 
a  large  number  of  entrants  at  older  ages  whose  average  duration 
of  service  is  short,  and  consequently  whose  reserve  values  are  very 
small,  the  financial  rehef  to  the  fund  would  be  small.  In  such 
circumstances  the  effect  of  using  the  full  rates  of  withdrawal 
in  an  aggregate  table  would  be  to  show  too  small  a  liabihty  ; 
in  fact,  the  liability  would  represent  the  case  where  each  with- 
drawal resulted  in  the  correct  average  benefit  to  a  fund 
not  complicated  by  late  entrants.  It  would  seem  that, 
theoretically,  the  only  correct  method  of  valuation  is  by  means 
of  elaborate  select  tables  in  which  due  allowance  is  made  for 
varying  wages  and  salaries,  but  such  a  method  is  for  many 
reasons  seldom,  if  ever,  possible.  In  practice  we  have  found 
that  the  adjustment  of  the  withdrawal  rates  for  the  purpose 
of  constructing  an  aggregate  table  suitable  for  valuation 
purposes  is  a  matter  which  requires  the  most  careful  con- 
sideration. There  can  be  no  fixed  rule  in  the  matter,  but 
speaking  quite  generally,  the  higher  the  age  at  withdrawal  the 
greater  should  be  the  reduction  in  the  withdrawal  rates. 
Graphically  expressed,  the  reductions  would  take  something 
hke  the  form  of  a  wedge,  the  point  of  which  would  apply  to  the 
youngest  age  and  the  broadest  portion  to  some  older  age.  If 
the  proportion  of  entrants  at  the  older  ages  is  small  the  wedge 
will  be  narrower  than  will  be  the  case  where  there  are  many 
entrants  at  the  older  ages.  This  attempted  explanation,  we  are 
quite  aware,  must  appear  curiously  complicated  to  anyone  who 
has  not  carefully  considered  the  difficult  problem  involved,  and 
our  only  reason  for  introducing  it  is  in  order  to  call  attention  to 
what  we  feel  to  be  a  most  important  practical  point  in  the 
actuarial  investigation  of  Pension  Funds. 

We  should  here  like  to  mention  another  case  where  the  use 
of  the  withdrawal  rate  is  of  outstanding  importance,  namely,  in 
the  valuation  of  Widows'  Funds. 

It  has  been  suggested  that  the  use  of  a  standard  table 
is  sufficient  for  the  valuation  of  Pension  Funds  and  benefit 
societies  generally,  without  any  allowance  being  made  for  with- 
drawals. The  mortality  rates  shown  in  the  standard  table  are, 
of  course,  much  higher  than  the  actual  mortality  rates  experienced, 
and  were  adopted  as  a  sufficient  approximation  to  the  correct 
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mortalitv  and  withdrawal  rates  combined.  When  the  incidence 
of  the  withdrawal  rates  is  considered,  it  is  difficult  to  see  how  it 
could  in  any  case  be  approximately  represented  by  such  excess 
mortalitv,  although  it  is  true  that  with  regard  to  a  Pension  Fund, 
mortahty  and  withdrawal  rates  operate  in  the  same  direction 
and  therefore  may  to  a  certain  limited  extent  be  interchangeable. 
In  the  case  of  Widows'  Fimds,  however,  the  mortality  and  with- 
drawal rates  operate  in  the  opposite  directions,  that  is  to  say, 
the  death  of  the  member  must  cause  an  immediate  claim  if  he 
leaves  a  widow,  whereas  his  withdrawal  causes  no  claim  but 
relieves  the  fund  of  a  liabihty.  The  effect  of  using  an  incorrect 
method  was  plainly  shown  in  a  Widows'  and  Orphans'  Fmid 
with  which  we  had  to  deal. 

The  previous  valuation  as  at  31  December  1905  had  been 
made  on  the  basis  of  the  Manchester  Unity  Mortahty  without 
allowance  for  withdrawals,  and  a  very  large  deficit  was  shown.  At 
the  valuation  made  as  at  31  December  1910  the  Society's  own 
experience  with  regard  to  mortality  and  withdrawals  was  used 
with  the  result  that  the  deficit  was  reduced  by  over  90  per-cent. 
Some  portion  of  this  reduction  was  due  to  the  fact  that 
in  the  1905  valuation  all  members  were  assumed  to  have 
been  married,  whereas  the  particulars  as  to  marriage  showed 
that  the  proportion  of  married  men  was  about  80  per-cent.  This 
only  referred  to  the  marital  state  of  the  members  at  that  date, 
and  in  calculating  the  habilities  it  was  necessary  to  provide  for 
the  future  marriage  of  many  of  the  20  per-cent  uimaarried 
members. 

In  close  connection  with  the  subject  of  withdrawals  is  that 
of  negative  values.  It  has  been  often  argued  that  such  values 
should  be  rigidly  excluded  in  all  circumstances.  Such  a  course 
may  be  desirable  where  the  fund  is  in  a  strong  position  and  able 
to  stand  a  valuation  upon  a  stringent  basis.  Where,  however, 
the  question  is  one  of  rearrangement  consequent  on  a  large 
deficiency  having  been  disclosed,  the  question  as  to  how  far 
negative  values  may  be  treated  as  an  asset  becomes  important. 
Where  the  withdrawal  rate  is  taken  into  account  and  the  with- 
drawal benefit  is  valued  as  a  Habihty,  it  is  evident  that  at  least 
some  portion  of  the  asset  represented  by  such  negative  values 
is  well  secured.  If  the  future  withdrawal  experience  is  in  exact 
accordance  with  that  anticipated,  the  whole  of  the  negative 
values  will  fall  into  possession.  If  the  future  withdrawals  are  in 
excess  of  the  expected,  then  some  portion  of  the  negative  values 
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will  be  lost,  and  if  the  withdrawals  fall  short  of  the  expected 
there  will  be  a  corresponding  gain.  The  negative  values  will 
therefore  be  an  unsatisfactory  asset  when  the  graduated  rate  at 
those  ages  where  such  values  exist  is  appreciably  less  than  that 
sho^vn  by  the  experience.  On  the  other  hand,  the  negative  values 
will  be  well  secured  when  an  exaggerated  view  of  the  future 
withdrawals  is  taken.  Negative  values  only  occur  at  the  younger 
ages,  and  in  graduating  the  withdrawal  rates  it  has  been  our 
practice  closely  to  adhere  to  the  full  withdrawal  rates  at  those 
ages  where  negative  values  may  be  expected.  Having  in  this 
way  taken  precautions  against  any  reasonable  possibility  of  loss, 
we  have  been  enabled  to  take  credit  for  some  portion  of  the 
negative  values  disclosed,  with  benefit  to  the  fund  and  with 
absolute  confidence  that  the  asset  will  be  realized. 

Many  and  varied  are  the  difficulties  with  which  the  actuary 
has  to  contend  when  valuing  Pension  Funds  which  have  been 
some  time  in  existence,  more  particularly  when,  as  is  too  often 
the  case,  a  considerable  deficiency  is  disclosed.  When  it  is 
remembered  how  vital  are  the  interests  involved  and  how  many 
sad  examples  there  have  been  of  Pension  Funds  which  after  many 
years  have  been  fomid  to  be  in  a  hopeless  state  of  insolvency, 
it  is  extraordinary  that  there  should  still  be  so  many  where 
no  provision  is  made  in  the  rules  for  periodical  actuarial 
investigations.  Still  more  remarkable  is  it  that  even  at  the  present 
time  there  should  be  business  men  who  will  venture  to  initiate 
Pension  Funds  without  first  seeking  expert  advice.  When  members 
have  for  years  been  paying  contributions  without  doubting 
the  certainty  of  eventually  obtaining  the  promised  pension, 
the  duty  of  having  to  disclose  a  state  of  insolvency  is  often 
extremely  painful.  The  s}TXLpathy  naturally  excited  by  the  dis- 
appointed hopes  of  elderly  men  who  have  been  looking  forward  to 
a  suitable  provision  for  their  old  age,  is  such  as  to  cause  the  actuary 
to  put  forth  his  utmost  endeavours  to  find  the  most  suitable 
scheme  of  reconstruction.  To  reduce  the  amount  payable  as 
pension  may  be  to  inflict  almost  intolerable  hardship,  and  yet  to 
increase  the  contributions  to  a  sufficient  extent  to  make  good  the 
deficiency  may  be  altogether  impracticable. 

In  compulsory  schemes  we  have  found  that,  generally 
speaking,  the  only  practicable  course  was  for  the  employer 
to  shoulder  the  greater  part  of  the  accumulated  deficiency. 
When  this  can  be  done  the  difficulties  of  the  actuary  are 
lessened,  although  they  may  still  be  considerable.     In  such  a 
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case  an  entirely  new  scheme  of  contributions  will  be  necessary, 
and  probably  the  employer  will  not  consider  it  advisable  that 
the  employees  should  merely  continue  to  contribute  at  the  old 
rates,  whilst  he  is  called  upon  to  pay  much  larger  contributions 
both  for  existing  and  future  members.  If,  as  is  often  the  case, 
the  employer  has  paid  a  fixed  proportion  of  the  total  con- 
tribution, he  may  agree  to  do  the  same  under  the  readjusted 
scheme,  and  then  on  the  assumption  that  the  members  agree 
to  pay  increased  contributions,  he  may  undertake  to  make  up 
the  remaining  deficiency.  It  will  probably  still  be  necessary  to 
make  special  arrangements  for  members  who  will  not  (possibly 
cannot)  pay  any  greater  contributions  than  in  the  past. 

The  employer,  however,  will  certainly  not  want  to  make  good 
the  deficiency  by  the  payment  of  a  lump  sum  ;  to  do  so  would 
seriously  affect  the  profits  of  that  particular  year,  and  for  many 
reasons  it  would  be  inadvisable.  There  is,  however,  generally 
no  reason  why  an  annuity-certain  should  not  be  substituted  for 
the  lump  sum,  and  this  course  is  almost  invariably  adopted. 
Another  source  from  which  increased  revenue  may  sometimes 
be  obtained  is  the  interest  obtainable  on  the  invested  funds. 
If  only  a  comparatively  low  rate  has  previously  been  earned,  the 
employer  may  undertake  to  guarantee  some  higher  rate  on  all 
future  investments.  If  such  guarantee  includes  the  payment  of 
all  income  tax,  the  advantage  is  considerably  increased.  With 
income  tax  payable  at  the  rate  of  2s.  Qd.  in  the  £1,  it  must  be 
remembered  that  a  gross  rate  of  4  per-cent  means  an  effective 
rate  of  3|  per-cent,  and  although  we  trust  that  such  a  high  rate 
of  tax  wiU  be  only  temporary,  it  is  well  to  remember  that 
any  future  fluctuation  must  be  a  matter  of  the  most  careful 
consideration  in  estimating  the  liabilities  of  Pension  Funds, 
where  there  is  seldom  any  possibility  of  surplus. 

It  is  in  funds  where  the  respousibihty  rests  with  the  member 
that  the  principal  difficulties  are  met  with,  and  we  should 
like  to  use  as  illustrations  the  benefit  societies  of  the  Great 
Western  Railway  Company,  most  of  which  include  pensions 
amongst  their  benefits.  These  societies  consist  of  the  Pension 
Society,  the  Provident  Society,  the  Engine  Drivers  and  Firemen's 
Society  and  the  Locomotive  and  Carriage  Department  Society. 
There  are  also  other  societies  connected  with  the  Company,  the 
principal  one  being  the  Superannuation  Scheme  for  the  salaried 
officers,  which  was  remodelled  in  1908  subsequent  to  a  valuation 
by  Mr.  F.  Schoohng. 
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The  Pension  and  the  Provident  Societies  were  originally  one 
society,  but  now  form  separate  organizations,  although  the 
members  are  practically  the  same  in  each  case.  The  membership 
at  the  present  time  is  approximately  20,000. 

The  Pension  Society  had  been  warned  that  it  was  financially 
unsound,  and  in  1904  altered  its  rules.  Prior  to  that  date  the 
contributions  and  benefits  were  as  follows  : 

Contributions — 3d.  per  week  by  the  member  and  an  equal 
amount  by  the  Company.  In  certain  cases  the  members  and  the 
Company  paid  double  contributions  for  a  limited  period. 

Pensions — After  30  years'  membership  and  the  attainment 
of  age  55,  a  pension  of  10s.  per  week,  with  an  additional  allowance 
of  Is.  per  week  for  every  completed  term  of  5  years'  membership 
beyond  the  first  30  years.  On  disablement  before  age  55  a  pension 
not  exceeding  4s.  per  week,  which,  however,  was  to  be  increased 
to  10s.  on  the  attainment  of  age  55. 

Death  Benefit — Return  of  member's  own  contributions. 

Withdrawal  Benefit — Under  5  years'  membership,  nil.  5  years 
and  less  than  10  years,  one-half  of  member's  o^ii  contributions 
returned.  10  years  and  upwards,  member's  own  contributions 
returned  in  full. 

In  March  1904  drastic  alterations  were  made  and  a  new 
class  of  member  was  instituted.  These  were  termed  "  New 
Members  ",  and  the  then  existing  members  "  Old  Members." 
The  rules  were  modified  to  read  as  follows  : 

Pensions — 

(a)  New  members.   A  pension  of  5s.  per  week  at  age  65. 
(6)  Old  members.    A  pension  of  5s.  per  week  at  age  60. 
Disablement  pension.    2s.  6d.  per  week,  to  be  increased  to 
5s.  on  the  attainment  of  age  60  (old  members)  or  65 
(new  members). 

Contributions — 

(a)  New  members.   A  graduated  scale  increasing  from  id. 

at  age  18  at  entry  to  Id.  at  age  30  at  entry. 
{b)  Old  members,    od.  per  week. 
No  contributions  were  made  by  the  Company. 
Death   or   withdrawal   benefit — The  return  of   the  whole  of 
the  member's  contributions  on  death  or  withdrawal  at 
any  time  before  pension  age. 
It  will  be  seen  that  the  contributions  of  the  Old  members  were 
increased  by  2d.  per  week,  the  pension  age  altered  from  55  to  60, 
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and  the  amount  of  pension  reduced  to  5s.  per  week.  The  Company 
withdrew  its  contributions  at  this  time  but  instituted  a  scheme 
of  supplemental  pensions  as  follows  : 

A  pension  equal  to  one-quarter  of  the  member's  weekly  wage 
provided  he  had  served  40  years,  with  proportionate  reduction 
for  shorter  service.  The  maximum  pension  under  this  scheme 
is  limited  to  15s.  per  week,  and  the  Company  guarantees  that 
the  supplemental  pension  together  with  the  pension  given  by 
the  Society  shall  not  be  less  than  the  pension  received  under 
the  old  rules. 

In  additon  to  this  the  Company  imdertook  the  payment  of 
one-half  of  the  pensions  which  had  emerged  at  the  date  of  the 
alteration.  Further,  they  midertook  to  make  a  grant  of  £2,000 
per  annum  during  the  first  quinquennium. 

A  valuation  was  made  as  at  31  December  1909,  and,  whilst 
showing  a  small  surplus  in  respect  of  the  New  members,  brought 
out  a  very  large  deficiency  in  respect  of  the  Old  members. 
To  cover  the  deficiency  by  means  of  a  flat  addition 
to  the  contributions  would  have  required  an  increase  of 
150  per-cent  to  the  rates  paid.  This  would  have  resulted  in 
ridiculously  high  contributions  (that  is,  in  proportion  to  the 
benefits)  at  the  younger  ages,  and,  moreover,  would  have  produced 
very  large  negative  values  which,  as  membership  was  not 
compulsory,  would  probably  not  have  been  reahzed.  On  the 
other  hand,  a  graduated  scale  would  have  produced  prohibitive 
rates  at  the  older  ages. 

It  wiU  be  recognized  that  the  difficulties  presented  were  very 
great  indeed,  and  had  it  not  been  for  the  Company's  generosity 
it  is  impossible  to  imagine  what  would  have  been  the  outcome  of 
the  extended  negotiations  resulting  from  the  valuation  report. 
The  members  eventually  agreed  that  the  pension  to  be  received 
from  the  Society  should  be  reduced  by  an  amount  equivalent  to 
the  pension  that  could  be  obtained  imder  the  Government  Old 
Age  Pension  Act.  This,  it  was  anticipated,  would  be  a  consider- 
able rehef  to  the  Society.  For  the  rest  the  Company  agreed  that 
for  the  next  quinquennium  it  would  pay  one-haK  of  the  pensions 
that  had  emerged  since  1904,  this  proportion  to  be  reconsidered 
if  the  next  actuarial  investigation  showed  it  to  be  necessary. 
The  Company  continued  to  pay  one-half  of  the  pensions  which 
were  in  force  prior  to  1904. 
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Table  A. 
Great  Western  Baihvay  Pension  Society. 


Pensioners'  Mortality  Experience. 
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We  have  already  referred  to  the  rates  of  retirement  and 
mortahty  experienced  by  the  active  members  of  this  Fmid  (See 
diagrams  1  and  4).  In  Table  A  we  give  the  graduated  rates  of 
mortality  amongst  the  pensioners.  It  will  be  noticed  that  up  to 
age  52  the  rate  is  constant.  This  is  quite  a  usual  feature  with 
ill-health  pensioners'  mortahty,  but  in  this  case  the  rate  is  some- 
what lower  than  usual.  The  following  extract  from  the  valuation 
report  may  be  of  some  interest : 

"  It  was  necessary  to  form  a  special  table  of  mortality 
applicable  to  those  pensioners  at  older  ages.  These  mortality 
rates  which  I  have  used  for  New  as  well  as  Old  members  were 
obtained  from  the  experience  of  the  quinquennial  period  (31 
December  1904  to  31  December  1909). 
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"  It  will  be  noticed  that  from  age  20  to  age  52  the  rate  is 
constant  ;  it  then  decreases  until  about  age  65,  after  which  it 
rises,  until  at  about  age  75  the  data,  which  are  somewhat  scanty, 
seem  to  indicate  rates  about  equal  to  the  Government  Annuitants 
Experience  (1883) .  I  must  here  explain  that  the  rates  of  mortality 
as  originally  obtained  showed  a  more  rapid  fall  at  age  55,  reaching 
a  minimum  at  about  age  60.  Upon  examination  I  found  that  until 
1904  there  had  been  a  rule  permitting  members  of  the  Pension 
Fund  to  retire  at  age  55  instead  of  age  60.  Undoubtedly  the 
addition  of  a  number  of  pensioners  at  age  55  who  were  not  in 
ill-health,  must  have  resulted  in  a  considerable  improvement  in 
the  mortality  rates,  and  as  in  future  this  influx  of  pensioners 
will  be  deferred  until  age  60,  I  have  thought  it  advisable  to 
adjust  the  experience  accordingly.  At  some  future  time  a  further 
adjustment  will  probably  be  necessary  for  the  New  members, 
since  their  pension  age  is  65  instead  of  60,  but  at  the  present 
time  I  do  not  consider  that  such  adjustment  is  necessary." 

In  the  Provident  Society  where,  as  already  mentioned,  the 
members  consisted  of  the  same  persons  as  in  the  Pension  Society, 
no  superannuation  benefit  was  allowed,  but  we  should  like  to 
refer  to  the  experience  of  the  Society,  as  it  is  one  of  the  few 
examples  of  an  insolvent  society  taking  advantage  of  Section  72 
of  the  National  Insurance  Act,  and  thereby  placing  itself  on  a 
sound  financial  footing. 

The  benefits  given  by  the  Society  consisted  of: 

Sickness — First  26  weeks'  illness  12^.  per  week.  Second 
26  weeks'  illness  6s.  per  week.  Remainder  of  illness 
4s.  per  week. 
Funeral  Benefit — Member,  £10.  Wife,  £5. 
Medical  Benefit — The  members  had  the  right  to  receive 
medical  attendance,  the  Society  paying  the  surgeons 
at  the  rate  of  is.  per  anniun. 

No    surrender-values    were    allowed    to     members    on 
withdrawal. 

Contributions — Age  at  entry  30  or  over,  9d.    Age  at  entry 
over  25  but  under  30,  8d.    All  other  members,  Id. 
In  addition,  the  Company  contributed  £1,000  per  annum. 
A  valuation  was  made  for  the  purpose  of  the  National  Insur- 
ance Act,  and  disclosed  a  deficiency  of  close  on  £200,000. 

Various  schemes  were  suggested  in  order  to  reduce  this  amount, 
and    in    all    12    different    schemes    were    propounded.     The 
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consideration  and  discussion  of  these  schemes  involved  manj 
meetings  with  the  Committee  of  Management  and  Delegates, 
and  we  found  that  they  had  a  very  clear  idea  of  the  actuarial 
difficulties  involved  in  the  rearrangement,  and  also  of  the  necessity 
for  its  being  undertaken. 

One  meets  on  occasion  members  of  Friendly  Societies  who  have 
but  Httle  idea  of  the  meaning  of  a  deficiency,  referring  to  it  in 
terms  of  pity  as  merely  an  '  actuarial '  deficiency,  and  it  is  pleasant 
to  be  able  to  show  that  this  was  very  far  from  being  the  attitude 
of  the  Committee   of  the  Great  Western  Railway  Provident 
Society.    Our  meetings  with  the  men  took  place  in  association 
with  Mr.  A.  E.  Bolter,  the  Secretary  of  the  Railway  Company, 
whose  many  valuable  suggestions  were  of  the  utmost  assistance. 
The  effect  of  eliminating  the  benefits  which  were  duplicated 
by  the  Xational  Insurance  Act,  and  reducing  the  contributions 
by  4:d.  until  age  70,  would  have  been  to  reduce  the  deficiency  to 
less  than  £100,000,  or  about  one- half  of  the  previous  amount. 
Eventually  the  scheme  adopted  was  as  follows  : 
Sickness — For  existing  members  who  were  employed  contri- 
butors under  the  National  Insurance  Act  : 

First  three  days  of  illness,  12s.  per  week.    26  weeks  of  ill- 
ness from  the  fourth  day,  2.s.  per  week.     Second  26 
weeks  of  illness,  25.  per  week.    Remainder  of  illness, 
Xil. 
For  existing  members  who  were  pensioners  of  the  Great 
Western  Railway  Pension  Society  at  the  date  of  the  rearrange- 
ment : 

First  26  weeks  of  illness,  5^.  per  week.    Second  26  weeks  of 
ilhiess,  2s.  6d.  per  week.   Remainder  of  illness,  Is.  6d. 
per  week,  and  medical  benefit  throughout  Hfe. 
For  all  members  on  attainment  of  age  70  : 

First  26  weeks  of  illness,  5s.  per  week.  Second  26  weeks  of 
illness,  2s.  6d.  per  week.  Remainder  of  illness.  Is.  6d. 
per  week. 

The  death  benefit  remained  as  before,  but  the  medical  benefit 
was  abolished  in  the  case  of  all  members  who  were  employed 
contributors  under  the  Act. 

One  of  the  difficulties  in  the  rearrangement  was  how  to  deal 
with  younger  members.  These  were  paying  contributions  that 
were  adequate  to  provide  the  benefits  given,  the  deficiency  being 
the  result  of  insufficient  contributions  in  the  past. 
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Eventually  the  contributions  were  fixed  as  follows  : 

In  active  service.     Pensioners. 
Those  who  joined  the  Society  when  over 

30  years  of  age  ...         ...         ...         ...        od.  6(Z. 

Those  who  joined  the  Society  when  over 

25  years  of  age  ...         ...         ...         ...        4rZ.  bd. 

The  remainder        ...         ...         ...         ...        od.  4(^. 

In  the  case  of  those  who  were  on  the  active  list,  the  above 
rates  secured  the  full  reduction  of  4c?. 

The  arrangement  was  rendered  easier  owing  to  the  fact  that 
the  Company  agreed  to  pay  Id.  of  the  weekly  contribution  of 
the  members  who  joined  the  Approved  Society  formed  in  connec- 
tion with  the  Provident  Society.  This  pa}T2ient,  which  was  in 
substitution  for  the  £1,000  a  year  formerly  granted  to  the 
Provident,  amounted  to  over  £4,000  a  year  in  respect  of  existing 
members,  and  is,  of  course,  growing  with  the  accretion  of  new 
members. 

We  think  that  the  case  of  the  Great  Western  Railway  Provi- 
dent Society  is  a  good  illustration  of  what  can  be  accomphshed 
for  an  insolvent  society  by  the  aid  of  Section  72  of  the  Act. 

Although  we  have  not  had  the  opportunity  of  analysing  the 
sickness  experience  of  the  Society  since  the  National  Insurance 
Act  came  into  force,  we  understand  that  no  increase  in  the  sick- 
ness rates  is  observable. 

The  experience  of  the  above  Society  is  in  marked  contrast 
with  that  of  another  similarly  constituted  society,  numbering 
some  12,000  members,  with  which  we  have  recently  been 
concerned.  The  members  refused  to  take  advantage  of  Section 
72,  and  insisted  upon  having  the  full  benefits  under  the  National 
Insurance  Act  in  addition  to  those  promised  by  their  own 
Society. 

The  experience  for  the  quinquennium  1  January,  1908  to  31 
December,  1912,  was  analysed,  and  afterwards  the  experience 
for  the  year  1913.  The  variation  in  the  latter  year  is  so  remarkable 
that  we  reproduce  it  below. 
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Expected 

Ex])ected 

Sickness, 

Actual 

Sickness, 

Actual 

Sickness, 

Actual 

190S-1912 

Sickness 

l'JOS-1912 

Sickness 

1908-1912 

Sickness 

Experience 

Experience 

Experience 

Weelcs 

Weeks 

Weeks 

W-eks 

Weeks 

W.;eks 

15^ 

330 

288 

7 

18 

— 

— 

16* 

357 

456 

12 

25 

3 

— 

m 

326 

651 

14 

24 

6 

— 

1     18* 

321 

625 

18 

27 

10 

52 

19| 

340 

549 

22 

16 

14 

— 

20| 

384 

484 

28 

16 

20 

— 

2U 

305 

512 

27 

26 

19 

74 

22* 

230 

457 

23 

33 

19 

20 

23* 

254 

414 

29 

45 

24 

1 

24* 

207 

431 

27 

28 

22 

52 

25* 

207 

243 

27 

59 

25 

— 

26| 

192 

237 

25 

28 

25 

— 

27  i 

278 

241 

36 

9 

39 

52 

28* 

242 

436 

31 

37 

36 

69 

29* 

262 

326 

33 

69 

41 

38 

30* 

272 

367 

31 

62 

45 

17 

31* 

281 

366 

32 

29 

49 

52 

32* 

265 

384 

29 

75 

48 

— 

33* 

280 

350 

28 

73 

56 

21 

34* 

295 

426 

29 

38 

64 

17 

35* 

321 

427 

32 

9 

76 

52 

36* 

329 

543 

32 

64 

83 

104 

37* 

277 

460 

27 

7 

75 

5 

38* 

295 

387 

28 

76 

84 

80 

39* 

280 

483 

26 

4 

84 

104 

40| 

297 

441 

27 

45 

93 

156 

41* 

278 

371 

25 

6 

90 

21 

42* 

325 

317 

32 

47 

109 

78 

43* 

297 

352 

28 

21 

106 

159 

44| 

307 

494 

31 

47 

117 

19 

45* 

326 

470 

35 

21 

132 

— 

46* 

303 

365 

34 

— 

132 

268 

1     47* 

266 

441 

33 

48 

122 

156 

'     48* 

313 

312 

43 

6 

159 

129 

49* 

317 

298 

46 

— 

176 

178 

50* 

280 

375 

45 

29 

205 

105 

5ii 

272 

366 

45 

5 

250 

52 

521 

311 

417 

55 

19 

285 

82 

1     53* 

308 

253 

58 

6 

282 

207 

54* 

291 

385 

57 

69 

262 

342 

65* 

255 

351 

52 

74 

227 

245 

56* 

266 

248 

56 

8 

230 

461 

57| 

272 

285 

59 

33 

228 

376 

58^ 

291 

273 

65 

14 

237 

208 

59i 

258 

288 

59 

31 

204 

373 

60* 

210 

388 

49 

89 

160 

229 

6l| 

211 

188 

49 

77 

154 

16 

62* 

218 

190 

51 

7 

153 

40 

63* 

172 

324 

41 

31 

116 

131 

64* 

176 

183 

42 

44 

115 

7 

65* 

97 

195 

24 

47 

86 

145 

66| 

132 

86 

32 

19 

86 

260 

67* 

116 

152 

32 

63 

80 

12 

68* 

58 

118 

18 

40 

45 

1 

69* 

53 

61 

20 

33 

47 

66 

70* 

47 

68 

26 

7 

47 

52 

14,463 

19,598 

1,922 

1,883 

5,702 

5,384 
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It  will  be  seen  that  the  second  26  weeks'  sickness  and  the 
remainder  sickness  (where  dupHcation  of  benefit  was  practically 
impossible)  were,  on  the  whole,  lower  in  1913.  The  first  26  weeks' 
sickness,  that  is  to  say,  the  sickness  for  the  period  during  which 
double  benefits  were  being  received,  was,  however,  nearly  50  per- 
cent higher  under  age  30,  35  per-cent  higher  from  30-50,  and 
20  per-cent  higher  at  ages  over  50.  As  we  were  unable  to  trace 
any  exceptional  general  conditions  to  account  for  this  striking 
increase,  we  were  forced  to  the  conclusion  that  it  was  due  to  over- 
insurance,  and  the  new  definition  of  incapacity  that  seems  to 
have  sprung  up  owing  to  the  introduction  of  the  Act. 

Group  Assurance. 

A  well-organized  Pension  Fund  liberally  assisted  by  the 
employer  is  undoubtedly  a  powerful  agent  in  fostering  a  friendly 
relationship  between  employer  and  employee.  For  this  and  several 
other  reasons  we  are  convinced  that  pension  schemes  will  become 
more  and  more  general  in  the  future.  In  the  United  States  the 
many  attractive  features  of  pension  schemes  have  long  been 
recognized,  but  some  cheaper  method  of  attaining  similar  results 
has  been  constantly  sought. 

At  the  present  time  there  is  a  very  wide  movement  in  favour 
of  Group  Assurance.  As  it  is  quite  possible  that  the  movement 
may  extend  to  this  country,  we  feel  that  it  may  not  be  out  of 
place  to  make  some  few  remarks  in  reference  thereto. 

It  is  claimed  for  Group  Assurance  that  it  is  not  subject  to 
many  of  the  restrictions  which  limit  the  apphcation  of  assurance 
in  its  more  usual  form,  and  further,  that  it  reduces  the  cost. 

There  is  no  actuarial  reason  why  the  whole  population  should 
not  be  insured  irrespective  of  the  state  of  health  of  individuals, 
and  if  there  were  but  one  assurance  office  and  all  persons  were 
compelled  to  assure  therein,  no  difficulty  would  present  itself 
in  assessing  the  premium  required.  Moreover,  in  a  stationary 
population  unaffected  by  emigration  and  immigration,  the 
premium  would  remain  constant  from  year  to  vear,  and  if  the 
population  were  an  increasing  one  the  flat  rate  per  unit  of 
population  would  (except  in  certain  cases  of  exaggerated  birth 
rates)  actually  decrease.  The  flat  rate  of  premium  would  also 
be  reduced  from  year  to  year  either  in  the  case  of  an  increasing 
or  a  decreasing  population,  provided  that  there  was  a  sufficient 
proportion  of  young  immigrants  and  old  emigrants.  In  such 
circumstances  the  benefits  of  assessmentism  would  be  secured 
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and  the  usual  disadvantages  obviated.  The  opportunity  of  assuring 
the  whole  population  has  not  arisen,  but  it  is  possible  to  find 
what  may  be  termed  sample  populations  to  which  the  principle 
may  be  applied  with  safety. 

It  is  on  the  principle  enunciated  above  that  Group  Assurance 
proceeds,  and  the  sample  populations  to  which  it  is  being  applied 
are  the  staffs  of  large  manufacturing  works  or  stores. 

In  the  United  States  the  necessity  for  creating  some  bond 
between  employer  and  employee,  other  than  that  of  salary,  has 
been  recognized  as  fully  as  in  this  country,  and  many  efforts  have 
been  made  to  increase  the  attractiveness  of  the  service.  Group 
Assurance  has  been  adopted  as  a  means  to  this  end,  partly,  no 
doubt,  on  the  ground  that  it  is  less  costly  than  a  pension 
scheme. 

Briefly  the  plan  is  as  follows  : 

The  employer  supplies  the  assurance  company  with  a  list  of 
his  staff,  giving  the  age  of  each  employee.  The  compan} ,  after 
making  certain  enquiries,  issues  a  policy  covering  the  whole 
stafl:  at  an  inclusive  premium  under  which  it  agrees  to  pay 
either  a  fixed  sum  or  a  sum  depending  on  the  man's  wage,  on 
the  death  of  each  employee  during  the  currency  of  the  policy, 
provided  death  occurs  whilst  in  the  service.  The  contract  is 
for  one  year  and  the  assurance  company  has  the  right  to 
adjust  the  premimn  at  the  beginning  of  each  period.  There 
is  no  medical  examination  and  the  whole  staff  is  assured 
without  exception. 

The  enquiries  made  relate  mainly  to  the  conditions  of  employ- 
ment, healthiness  of  the  environment,  and  fluctuations  in  the 
constitution  of  the  staff.  The  premium  charged  varies  from  1 
to  1|  per-cent  of  the  sum  assured.  Sometimes  the  sum  assured 
is  a  fixed  amount  per  person,  or  as  an  alternative  the  pay  roll 
is  assured,  in  which  case  the  sum  payable  on  death  is  one  year's 
wage.  At  first  sight  it  would  appear  that  the  premium  must 
increase  year  by  year  in  accordance  with  the  ordinary  increase 
in  the  rates  of  mortality,  and  were  there  no  withdrawals  from  the 
service  this  would  be  the  case.  In  the  normal  case,  however, 
there  is  considerable  fluctuation  in  a  stafi  of  this  description, 
and  there  is  every  reason  to  suppose  that  the  new  entrants  are  on 
the  average  younger  than  those  who  leave.  Where  the  stafi  is 
expanding,  the  new  additional  staff  is  almost  certain  to 
be  younger  than  the  average. 

In  these  circumstances  it  is  quite  possible  that  the  premium 
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may  remain  constant  over  a  long  term  of  years,  or  may  even 
decrease,  for  the  staff  forms  what  may  be  termed  a  population 
such  as  that  contemplated  above  when  we  referred  to  the 
possibility  of  assuring  the  whole  community. 

The  plan  is  attractive  to  those  who  desire  to  see  the  basis  of 
assurance  broadened  and  freed  from  restrictive  conditions,  for 
it  certainly  reduces  assurance  to  its  simplest  terms. 

The  bases  for  construction  of  premiums  are  of  some  interest. 

The  assured  will  be  a  homogeneous  body  similar  in 
constitution  to  the  members  of  a  Pension  Fund,  and  this  will 
lead  to  the  expectation  of  extremely  light  rates  of  mortality. 
The  light  mortahty  experience  of  a  Pension  Fund  is  due  to 
members  in  impaired  health  withdrawing  or  taking  ill-health 
pensions  (which  is  indeed  another  form  of  withdrawal). 

If  the  hght  rates  of  mortality  of  the  average  Pension  Fund 
are  to  be  reproduced  under  Group  Assurance,  the  conditions  of 
the  pohcy  must  be  very  carefully  drawn  to  exclude  from  benefit 
deaths  which  occur  off  the  active  list. 

The  rate  of  interest  to  be  employed  is  of  little  importance 
as  it  can  hardly  affect  the  premium. 

With  regard  to  the  loading,  as  already  seen,  the  expenses 
are  much  less  than  under  an  ordinary  assurance.  Commission 
would  be  paid  on  the  term  assurance  basis,  which  does  not 
usually  allow  for  any  difference  between  the  new  and  renewal 
commission. 

We  have  worked  out  the  premium  required  for  an  assurance 
of  £100  on  each  of  1,000  workmen,  whose  Umits  of  age  lie 
between  20  and  65  and  whose  age  distribution  is  the  same 
as  that  of  the  general  population.  We  have  used  the  seventh 
English  Mortality  Table,  and  for  comparison  the  mortality  as 
experienced  by  the  Great  AVestern  Railway  Pension  Society. 
The  net  premimns  are  as  follows,  interest  being  taken  at  3  per- 
cent in  each  case  : 

Seventh  EngUsh  Life  Mortahty,  £1,266. 
Great  Western  Railway  Pension  Society  Mortahty,  £718. 
These  rates  are  equal  to  a  flat  rate  of  £1  6s.  id.  and  lis.  i^d. 
per-cent  respectively. 

One  of  the  most  interesting  practical  points  is  the  question 
of  the  form  of  policy.  We  are  informed  that  it  would  be  illegal 
in  this  country  for  a  Life  Assurance  Company  to  issue  a  pohcy 
of  this  kind  without  stating  the  name  of  each  individual  assured 
imder  the  contract.    This  renders  the  question  of  providing  for 
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entrants  during  the  year  a  matter  of  some  difficulty.  Failing  any 
other  solution  it  might  be  arranged  for  by  making  the  premium 
payable  half-yearly  and  issuing  a  new  policy  with  the  names  of 
the  employees  on  1  January  to  1  July  in  each  year.  This  method 
would  automatically  provide  a  waiting  period  for  new  entrants 
which  would  certainly  be  required,  and  if  it  were  desired  to  have 
a  fixed  waiting  period  a  provision  could  be  inserted,  restricting 
claims  to  those  who  had  been  at  least  6  months  in  the  service. 

The  necessity  for  restricting  the  claims  to  those  who  die  whilst 
actually  on  the  active  fist  has  been  referred  to.  A  very  careful 
definition  as  to  when  service  is  to  be  assumed  to  cease,  will  be 
required,  and  it  would  seem  advisable  to  make  it  a  condition  of 
claim  that  the  deceased  was  in  receipt  of  full  wages  at  the  time 
of  death. 

A  further  legal  point  is  the  question  of  insurable  interest. 
It  is  clear  that  the  relation  of  employer  and  employee  does  not 
constitute  such  an  interest,  and  the  former  would  have  no 
control  over  the  poHcy  money.  It  is  doubtful,  however,  even 
if  this  point  were  satisfactorily  secured,  whether  the  employer 
could  legally  take  out  such  a  policy  on  the  lives  of  his  workmen. 

It  is  stated  that  Group  Assurances  aggregating  a  very  large 
amount  have  been  WTitten  in  the  United  States  and  are  growing 
rapidly,  but  w^hether  they  will  ever  become  popular  here  is  open 
to  question.  The  benefits  ofi'ered  are  in  no  way  comparable  to 
those  generally  provided  in  pension  schemes.  It  is  quite  evident 
that  the  benefit  afforded  by  the  suggested  assurance  is  extremely 
limited  ;  indeed,  the  low  cost  is  only  to  be  accounted  for  by  the 
fact  that  comparatively  few  claims  are  paid.  As  we  have  already 
explained,  the  low  rate  of  mortality  usually  shown  amongst 
active  members  is  largeh'  due  to  the  fact  that  in  many  instances 
members  who  are  in  an  unsatisfactory  state  of  health  are  not 
retained  on  the  active  list. 

It  is  hardly  necessary  to  point  out  that  sooner  or  later  there 
is  almost  certain  to  be  a  considerable  amount  of  dissatisfaction, 
when  it  is  found  that  in  many  cases  of  death  there  is  no  insurance 
money  payable. 

The  whole  scheme  is  open  to  the  criticism  that  it  appears  to 
afford  better  protection  than  is  actually  the  case.  We  are  strongly 
of  opinion  that  there  is  a  great  national  need  for  bond  fide  life 
assurance  which  has  not  yet  been  fully  recognized  by  the  general 
pubhc,  and  that  any  scheme  which  might  tend  to  substitute 
an  incomplete  and  unsatisfactory  policy  should  not  be  encouraged. 
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In  conclusion  we  should  like  to  acknowledge  the  very  valuable 
help  which  we  have  received  from  Mr.  P.  C.  Crump,  F.I  .A.,  whose 
practical  experience  of  the  working  involved  in  valuations  has 
been  of  the  utmost  assistance. 


Abstract  of  the  Discussion. 

Mr.  THOMAS  TINNER  said  that  the  establishment  of  a  pension 
fund  without  any  contribution  from  the  staff  was,  for  many  reasons,' 
attractive  to  the  employers — in  view  of  possible  wages  disputes, 
for  instance.  He  believed  that  the  employees'  interest  in  the  pension 
fund  had  often  tied  the  hands  of  the  employers,  because  of  the 
contention  that  the  employer  had  no  right  to  deprive  his  servants 
of  the  benefits  for  which  they  had  contributed  for  many  years. 
Even  if  the  fund  were  maintained  entirely  by  the  employer  with  the 
intention  of  enabhng  him  to  grant  retiring  allowances  as  a  reward 
for  faithful  service,  the  men's  leaders  might  say  that  the  fund  was 
really  an  accumulation  of  deferred  pay  which  morally  belonged  to 
the  employees. 

How  far  could  the  needs  of  members  of  the  staff  be  met  by  deferred 
annuity  policies  ?  The  defect  of  all  schemes  involving  the  taking 
out  of  deferred  annuity  policies  was  that  the  provision  in  case  of 
breakdown  before  reaching  the  pension  age  was  inadequate,  and 
had  to  be  supplemented  by  the  employer,  as  in  the  cases  of  the  scheme 
set  up  by  the  Government  for  elementary  school  teachers  and  of 
that  recently  proposed  by  the  Departmental  Committee  for  the 
superannuation  of  teachers  in  secondary  schools.  The  need  of 
providing  for  the  man  who  became  incapacitated  afforded  the 
strongest  argument  for  the  establishment  of  a  pension  fund,  because 
the  cases  of  death  in  the  service  or  survival  to  the  normal  pension 
age  could  well  be  met  by  insurance.  It  was  often  taken  for  granted 
that  if  the  scheme  were  contributory  the  members  must  take  part 
in  the  management,  but  in  cases  where  the  employer  was  undeniably 
able  to  fulfil  his  engagements  it  was  doubtful  whether  it  was  advisable 
for  them  to  do  so,  because  sharing  in  the  management  involved 
sharing  in  the  responsibility  for  any  deficiencies  that  might  arise. 
As  a  ride  the  amount  and  kind  of  benefit  in  any  particular  case  were 
fixed  by  the  rules,  the  management  having  no  discretion,  and  there- 
fore the  only  matter  over  which  the  members  could  exercise  any 
control  would  be  the  investment  of  the  funds,  a  matter  for  which 
they  had  very  little  qualification,  if  any.  If  they  left  the  management 
to  the  employer  they  were  in  a  much  stronger  position  with  regard 
to  deficiencies,  the  likelihood  of  friction  was  lessened,  and  the 
machinery  of  management  would  work  more  smoothly. 

The  authors  raised  an  interesting  question  in  their  remarks  on  the 
use  of  salary  scales,  and  it  would  be  useful  if  they  would  give  their 
reasons  for  thinking  that  better  results  could  be  obtained  by  making 
separate  valuations  in  respect  of  existing  salaries  and  future  incre- 
ments. It  had  always  seemed  to  him  to  be  axiomatic  that  increments 
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of  salary  were  approximately  proportionate  to  the  salary  itself 
and  that  to  assume  that  future  increases  of  salary  would  depend  upon 
the  number  of  members  without  regard  to  their  present  salaries 
was  unsound. 

The  scheme  descriljed  in  the  paper  suggested  a  difficulty  which 
arose  when  an  employer  started  a  fund  by  paying  in  a  large  sum  and 
undertaking  to  contribute  a  certain  proportion  of  the  members' 
salaries.  Usually  the  initial  payment  was  intended  partly  to  cover 
past  services  of  existing  members,  and  partly  to  form  a  perpetual 
endowment,  and  when  a  valuation  was  made  the  question  arose  as 
to  how  much  of  the  total  should  be  appropriated  to  existing  members. 
He  had  found  it  advisable  to  avoid  apportioning  the  amount  and  to 
value  the  fund  in  perpetuity  instead,  making  for  that  purpose 
assumptions,  approved  by  the  authorities  of  the  fund,  as  to  the 
future  membership. 

The  great  difference  between  the  original  scheme  for  the  Union 
Castle  Service  and  that  actually  adojited  afforded  a  very  good 
illustration  of  the  volume  of  work  to  be  done  between  the  first 
consideration  of  a  proposal  to  establish  a  pension  fund  and  the 
putting  into  operation  of  a  scheme  ;  and  in  that  connection  it 
would  be  useful  if  some  method  of  calculation  could  be  devised 
which  would  save  the  necessity  of  doing  the  greater  part  of  the  work 
over  again  on  each  modification  of  the  scheme.  The  convenience 
of  such  a  method  was  brought  before  him  in  the  case  of  a  fund  with 
several  thousand  contributors,  when  an  improvement  of  the  scheme 
was  to  be  made  consequent  on  the  obtaining  of  a  permanent  constant 
addition  to  the  annual  income,  the  nature  of  the  improvement 
being  dependent  on  the  amount  of  the  additional  income.  The 
benefits  had  up  to  then  depended  on  the  amount  of  deferred 
annuities  which  could  be  purchased  with  the  members'  contributions, 
and  it  was  desired  to  substitute  pensions  based  upon  average  or 
final  salary  at  the  rate  of  ly'nth  for  each  year  of  service,  with  a  certain 
maximum.  Before  a  satisfactory  scheme  could  be  produced  which 
would  utilise  the  whole  of  the  income  and  no  more,  experimental 
valuations  had  to  be  made.  For  that  purpose  he  arranged  the 
particulars  and  calculations  according  to  age  at  entry  and  duration 
so  as  to  show  the  values  of  pensions  equal  to  final  salary  which  would 
emerge  after  ten  years,  eleven  years,  and  so  on.  The  results  were 
then  summarised  so  as  to  combine  the  figures  for  all  ages  at  entry, 
and  from  the  summary  it  was  possible  in  half-an-hour  to  calculate 
the  value  of  pensions  according  to  any  scale  based  on  final  salary. 
It  was  also  possible  w  ithou  t  undue  labour  to  arrive  at  the  approxi- 
mate cost  of  pensions  based  on  average  salary,  with  the  same  facility 
of  varying  the  proportion  allowed  for  each  year  of  service  and  the 
maximum  number  of  years  counting  for  pension,  &c.  The  drawback 
to  the  method  was  that  it  could  be  used  with  advantage  only  when 
the  number  of  members  or  prospective  members  was  large,  because 
the  work  was  practically  as  great  for  a  small  as  for  a  large  number. 
On  the  other  hand,  it  was  so  simple  in  application  that  although 
it  misjht  involve  more  labour  than  the  usual  methods  that  labom* 
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might  be  unskilled  to  a  much  larger  extent.  Anyone  who  would 
devise  a  method  which  would  enable  the  cost  of  alternative  schemes 
to  be  calculated  without  undue  labour  and  which  would  be  equally 
suitable  for  large  and  small  staffs,  would  have  earned  the  thanks 
of  the  profession. 

With  reference  to  the  subject  of  negative  values,  he  understood 
the  authors  to  state  that  negative  values  were  reduced  by  increasing 
the  rate  of  withdrawal  at  the  ages  at  which  these  values  appeared. 
That  was  a  somewhat  sweeping  assertion,  as  would  appear  from  the 
following  considerations.  As  the  requisite  rate  of  contribution 
increased  with  the  age  it  followed  that  the  period  of  negative  values 
was  prior  to  the  age  at  which  contributions  and  benefits  in  respect 
of  subsequent  services  were  equal.  The  negative  value  was  made 
up  of  the  excess  of  contributions  over  benefits  in  the  case  of  those 
who  withdrew  or  died,  plus  the  algebraic  excess  of  contributions  over 
the  reserve  required  at  the  end  of  the  negative  value  period,  for 
benefits  in  respect  thereof,  for  those  who  sur\ived  it.  As  a  rule,  the 
gain  to  the  fund  from  members  leaving  increased  with  their  length  of 
membership  on  exit,  and  any  increase  of  the  rates  of  withdrawal 
had  the  double  efi'ect  of  altering  the  number  assumed  to  leave  during 
the  negative  value  period  and  varpng  their  average  length  of 
service.  It  seemed,  therefore,  that  an  increase  in  the  withdrawal 
rate  if  confined  to  the  early  part  of  the  negative  value  period  would 
increase  the  number  leaving  in  that  period  but  decrease  their  average 
period  of  service,  and  might  or  might  not  decrease  the  negative 
values,  although  it  would  usually  have  that  effect ;  while  an  increase 
in  the  rates  over  the  whole  of  the  negative  value  period  would 
probably  increase  the  negative  values,  and  an  increase  in  the  later 
part  of  the  period  would  certainly  do  so.  The  point  was  not  perhaps 
of  great  importance,  because  it  usually  happened  that  when  a  member 
left  a  large  ser\dce  he  was  replaced  by  a  younger  man,  who  brought 
in  at  least  as  large  a  negative  value  as  the  valuation  would  attribute 
to  his  predecessor.  There  was  a  danger,  however,  in  raising  the  with- 
drawal rates,  because  any  increase  in  those  rates  caused  a  lower  rate 
of  contribution  to  be  brought  out.  On  the  whole  he  thought  the 
suggestion  of  the  authors  should  only  be  adopted  in  very  exceptional 
circumstances. 

The  mortality  of  pensioners  was,  of  course,  one  of  the  most 
important  subjects  for  consideration  in  connection  with  the  formation 
or  valuation  of  pension  funds,  and  he  should  like  to  enter  a  plea 
for  the  use  of  separate  annuity  tables  for  valuing  pensions  granted 
owing  to  ill-health  and  those  taken  on  ordinary  retirement.  The 
mortality  experience  of  those  two  classes  exhibited  widely  different 
characteristics,  and  the  use  of  a  single  table  for  both  was  fraught 
with  considerable  risk  of  error.  So  far  as  his  experience  went,  the 
mortality  rates  of  invalid  pensioners  ran  on  smoothly  from  age  to 
age,  as  might  be  expected  of  data  derived  from  homogeneous 
material,  but  if  the  data  relating  to  that  class  were  mixed  up  with 
those  relating  to  ordinary  pensioners,  who  seemed  to  experience 
astonishingly  light  mortality,   the  results  could  not  be  regarded 
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with  much  confidence.  The  pensions  of  invalids  were  much  smaller  ■ 
on  the  whole  than  those  of  ordinary  pensioners,  and  that  difference 
should  be  allowed  for  if  the  combined  rates  were  to  form  the  basis 
of  monetary  calculations  ;  but  he  had  never  heard  of  such  an 
allowance  being  made.  The  effect  of  using  combined  rates  was  to 
increase  the  value  of  the  invalid  pensioners'  annuities,  owing  to  the 
decrease  of  the  rates  due  to  the  introduction  of  the  healthy  pensioners. 
That  decrease  in  rates,  however,  did  not  appear  until  the  invalid 
pensions  had  been  in  force  for  some  years,  so  that  the  effect  on  the 
value  of  the  yearly  pensions  might  not  be  very  large.  When  the 
effect  on  the  ordinary  pensions  was  considered  it  could  be  seen  that 
the  under-statement  of  the  mortality  due  to  the  mingling  of  data 
resulted  in  under-estimating  the  cost  of  the  pensions  to  that  class 
and  that  the  under-estimate  ran  from  the  commencement  of  the 
annuity.  The  result  of  combining  the  data  of  the  two  classes  was, 
therefore,  to  cause  an  under-estimate  of  the  payments  in  respect  of 
the  larger  pensions  throughout  their  period  of  pa}"ment,  and  the 
only  set-off  against  that  error  was  an  over-estimate  of  the  payments 
to  early  pensioners  during  the  latter  part  of  their  pension  life, 
and  thus  it  would  be  seen  that  the  use  of  combined  mortality  tables 
resulted  in  a  persistent  error  on  the  wrong  side. 

The  illustrations  given  by  the  authors  of  their  treatment  of  the 
problems  arising  in  the  case  of  the  Great  Western  Railway  were 
very  interesting,  and  would  be  helpful  to  other  actuaries  who 
might  have  to  re-adjust  contributions  and  benefits.  Table  B  was 
very  useful,  as  showing  more  conclusively  than  the  most  exhaustive 
arguments  that  over-insurance  was  a  very  real  danger  to  the  finance 
of  friendly  societies,  and  that,  as  some  humorist  had  said,  "  There's 
a  lot  of  human  nature  in  man." 

With  regard  to  group  insurance,  he  had  to  confess  that  his 
acc^uaintance  with  it  was  purely  theoretical,  but  he  agreed  entirely 
with  the  authors'  arguments.  He  was  afraid  that  considerable 
disappointment  would  arise  if  the  system  were  largely  adopted  in 
this  country,  because  people  would  find  that  they  were  not  getting 
the  article  they  thought  they  were  purchasing  and  would  find  they 
were  disappointed  in  their  old  age,  when  perhaps  it  was  impossible 
for  them  to  make  other  provision. 

Mr.  E.  C.  THOMAS  congratulated  the  authors  on  their 
having  been  able  to  give  particulars  of  an  actual  scheme 
with  which  they  had  dealt,  and  to  describe  how  the  difficulties 
had  been  overcome.  It  was  not  often  that  actuaries  were 
in  the  happy  position  of  being  able  to  give  full  details  of 
their  j^roblems  without  awkward  reservations,  which  robbed 
the  descrij)tion  of  very  much  of  its  value  and  concealed  the 
lessons  which  might  be  learned.  At  the  commencement  of  their 
paper  the  authors  referred  to  the  cjuestion  of  the  desirability  of  an 
assurance  company  guaranteeing  the  benefits  of  the  fund.  Some 
years  ago  he  had  occasion  to  study  rather  closely  the  exhaustive 
and  able  report  of  Mr.  George  King  upon  the  Elementary  School 
Teachers'  Fund,  and  although  he  had  not  been  able  to  refresh  his 
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memory  by  reference  to  the  report,  lie  remembered  that  Mr.  King 
found  it  necessary  to  recommend  a  drastic  reduction  in  the  benefits, 
which  were  ah'eady  sufficiently  low.  The  reasons  for  the  un- 
satisfactory state  of  the  fund  were  (1)  that  for  some  years  the  fund 
had  been  compulsorily  invested  in  Consols,  which  had  only  given 
a  little  over  2J  per-cent  interest  with  a  constant  depreciation  of 
capital,  and  (2)  that  the  mortality  of  the  members  had  been  much 
lower  than  was  represented  in  any  table  published  up  to  that  time. 
The  result  was  that,  on  examining  the  benefits  granted  by  an  ordinary 
insurance  company  to  the  public,  he  found  it  would  have  paid  the 
members  very  much  better  to  have  taken  their  contributions  to  the 
company  and  bought  deferred  annities  at  the  ordinary  prospectus 
rates.  In  some  cases  the  amount  they  could  have  obtained  from  the 
insurance  company  for  their  own  contribution  was  more  than  they 
received  for  their  own  contribution  in  the  Government  scheme, 
plus  the  additional  pension  given  by  Government.  Consequently, 
an  insurance  company  could  not  have  undertaken  the  scheme, 
even  on  its  ordinary  prospectus  terms,  without  heavy  loss.  He 
thought  that  the  same  consideration  would  apply  in  the  case  of 
small  pension  funds  of  private  firms.  In  the  particular  case  he  had 
just  cited  there  was  no  death  benefit,  so  that  an  unusually  low 
mortality  was  a  deadweight  loss.  Of  course,  in  an  ordinary  pension 
fund  there  were  generally  returns  on  death  which  would  mitigate 
the  effect  of  a  very  low  mortality,  but  even  then  there  was  left  an 
excess  vitality  after  the  pension  age.  If  the  breakdown  cases  were 
set  aside  and  treated  as  surrenders,  which  he  assumed  would  be  the 
only  practical  way  for  an  insurance  company  to  deal  with  them, 
the  result  would  be  that  the  fund  would  be  left  with  a  very  select 
class  of  those  who  reached  the  pension  age,  a  much  more  select 
class  probably  than  any  body  which  had  been  the  subject  of 
investigation  up  to  the  present  time.  Those  who  were  pensioned 
in  the  early  ages,  owing  to  ill-health,  were  those  who  kept  up  the 
average  of  mortality  at  the  pension  ages  and  after.  Mr.  Tinner  had 
made  some  reference  to  the  point  and  had  suggested  that  it  was 
desirable  to  have  two  separate  mortality  tables,  one  for  valuing  those 
who  retired  in  the  early  years  of  life  and  the  other  for  valuing 
what  might  be  called  the  normal  retirements  at  the  pension  age. 
In  the  case  of  a  large  fvmd  which  he  had  had  before  him  some  time 
ago,  he  found  that  the  mortality  of  the  survivors  of  those  who  were 
pensioned  in  early  life  was  rather  more  than  double  that  of  those 
pensioned  at  60  or  over  for  the  whole  stretch  of  ages  from  60  to  75. 
From  that  point  the  two  curves  began  to  approach  one  another, 
coalescing  about  age  85.  In  that  particular  case  separate  annuity 
tables  were  used  for  valuing  the  pensions  of  those  retiring  up  to  age 
60  and  those  retiring  after  age  60.  The  difficulty  of  doing  that  in 
most  cases  would  be  the  paucity  of  data  ;  it  required  a  very  large 
fund  indeed  to  provide  sufficient  material  to  get  even  one  satisfactory 
table  of  mortality  from  the  pensioners,  and  if  two  tables  were  required 
it  was  only  one  fund  here  and  there  that  would  be  large  enough 
for  the  purpose. 
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For  tlie  reason  lie  had  mentioned,  lie  considered  that  a  guarantee 
by  an  insurance  company  would  seldom  be  a  satisfactory  arrange- 
ment for  either  side.  Apart  from  other  considerations,  an  insurance 
company  could  hardly  ever  give  exactly  the  benefits  that  the  pension 
fund  would  require,  benefits  on  withdrawal  and  breakdown  in 
health  and  so  on.  The  matter  was  a  very  urgent  one,  because  there 
were  probably  thousands  of  small  firms  throughout  the  country 
very  anxious  to  start  some  such  scheme  who  could  not  see  their 
way  to  doing  so,  and  could  not  obtain  what  they  required  from  insur- 
ance companies,  and  it  had  occurred  to  him  that  there  Avas  an 
opening  for  a  special  company,  which  without  competing  in  any  way 
with  the  ordinary  business  of  insurance  companies  might  adapt 
its  organisation  and  methods  to  catering  for  pension  fund  benefits. 
The  details,  of  course,  would  be  left  to  the  firms  themselves  ;  the 
payment  of  benefits  and  collection  of  contributions  would  be  made 
by  them,  and  the  accounts  adjusted  with  the  guaranteeing  company 
at,  say,  cjuarterly  intervals.  The  company  would,  of  course,  guarantee 
the  benefits,  but  would  reserve  the  right  to  introduce  variations 
with  regard  to  new  entrants  if  it  were  found  necessary.  He  threw 
that  out  as  a  suggestion  for  what  it  was  worth,  as  he  could  not  see 
that  there  was  any  other  satisfactory  way  of  dealing  with  the 
matter.  He  had  been  often  approached  on  the  subject  by  different 
employers  and  had  never  been  able  to  give  them  any  hope  of  obtain- 
ing for  them  what  they  recjuired  through  an  ordinary  insurance 
company. 

The  authors  had  made  some  novel  suggestions  with  regard  to  the 
question  of  salaries.  Mr.  Tinner  had  already  dealt  with  that  point  ; 
and,  like  3Ir.  Tinner,  he  was  quite  unable,  with  all  respect  to  the 
authors,  to  see  where  the  improvement  lay  in  treating  the  future 
increases  as  the  arithmetical  first  differences  of  the  salary  scale. 
He  was  not  sure  that  he  correctly  understood  the  authors.  He 
thought  at  first  that  the  meaning  of  the  paragraph  in  the  paper 
was  that  the  first  differences  of  the  salary  scale  were  to  be  made 
proportionate  to  the  actual  salaries,  but  of  course  if  that  were  so 
there  would  be  no  difference  between  that  method  and  the  one  that 
had  usually  been  followed  by  Mr.  King  and  the  late  Mr.  Manly  and 
others  in  the  past.  Therefore  he  assumed  the  authors  meant  the 
actual  first  differences.  It  seemed  to  him  that  just  as  it  was  desirable 
to  bring  in  the  ascertained  facts  with  regard  to  the  past  service 
and  the  present  status  of  the  member  so  the  ascertained  fact  of  the 
present  salary  was  the  best  guide  one  could  have  to  the  probable 
future  increases  of  salary,  and  without  some  further  evidence  of  the 
advantage  of  the  method  proposed  he  personally  preferred  the  method 
formerly  used. 

The  authors  had  given  a  verv  ingenious  solution  of  the  difficulties 
they  encountered  in  connection  with  the  Union  Castle  scheme. 
The  particular  scheme  that  they  approved  depended  on  two  assump- 
tions, first,  that  the  retirements  took  place  at  or  around  a  fixed  age, 
and,  secondly,  that  there  was  a  clear  distinction  between  the  retire- 
ments from  ill-health  and  those  from  old  age.    In  the  com'se  of  a 
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fair!}'  extensive  experience  it  had  never  been  his  good  fortune  to 
find  that  those  assumptions  fitted  the  facts.  He  had  always  found 
that,  where  there  was  an  optional  age  of  retirement  and  a  com- 
pulsory one,  the  retirements  commenced  before  the  optional  age 
and  continued  after  the  compulsory — that  was  to  say,  they  did 
not  all  occur  at  the  compulsory  age,  but  there  was  a  regular  progres- 
sive rate  of  retirement  which  continued  after  the  so-called  compulsory 
age.  Nor  had  he  ever  found  a  clear  dividing  line  between  the  retire- 
ments from  ill-health  and  those  from  old-age  ;  they  insensibly 
merged  into  one  another  somewhere  about  age  60,  and  it  was  very 
difficult  to  distinguish  between  those  who  retired  through  a  genuine 
breakdown  in  health  and  those  who  retired  either  from  laziness  or 
from  the  employers  preferring  their  room  to  their  company.  In 
that  connection  he  should  like  to  refer  again  to  the  question  of  the 
influence  of  the  mortality  of  the  ill-health  pensioners  on  the  pension 
mortality  after  the  pension  age  was  reached.  The  authors,  in  the 
particular  case  they  were  dealing  with,  were  able  to  set  aside  the 
question  of  ill-health  retirements  and  treat  such  retirements 
practically  as  surrenders,  giving  them  reserve  values  on  the  assump- 
tion that  they  were  normal  lives.  That  method  of  treatment  was 
novel  to  him,  and  he  should  be  very  interested  if  the  authors  would 
state  whether  that  method  resulted  in  giving  pensioners  more  or 
less  than  would  be  secured  if  they  took  pension  according  to  scale. 
He  also  wished  to  ask  the  authors  whether  they  had  considered 
in  that  connection  the  effect,  on  the  mortality  of  those  who  survived 
to  the  pension  age,  of  eliminating  in  their  calculations  the  breakdowns 
in  health. 

Mr.  VYVYAN  MAER  said  that  there  was  a  very  general  belief 
among  employers  that  adequate  pensions  could  be  obtained  by  a 
contribution  averaging  from  5  to  6  per-cent  of  the  salaries,  and  that 
had  to  some  extent  been  fostered  by  the  Railway  Pension  Schemes. 
Those  schemes  were  started  at  a  time  when  the  conditions  of  retire- 
ment were  very  different  from  what  they  were  now.  While  a 
contribution  of  5  or  6  per-cent  of  the  salary  would  give  an  adequate 
pension  for  a  young  entrant  it  did  not  enable  an  actuary  to  draw 
up  a  scheme  giving  satisfactory  pensions  to  the  existing  staff.  In 
that  connection  he  had  found  the  paper  of  Mr.  Manly  and  Mr. 
Ackland  on  the  Metropolitan  schemes  extremely  useful  {J. I. A., 
vol.  xlvi,  p.  327),  and  had  referred  to  their  tables  in  many  instances. 
There  was  one  aspect  of  the  cost  to  the  employer  which  he  thought  had 
not  received  the  attention  it  deserved.  In  an  established  scheme 
the  employer's  contribution  should  be  taken  into  account  in  fixing 
his  assessments  for  local  taxation,  just  in  the  same  way  that  life 
assurance  premiums  were  taken  into  account  in  assessing  incomes 
for  income  tax.  That  idea  was  put  before  him  by  the  Managing 
Director  of  a  large  concern  which  he  was  advising.  The  company 
in  question  was  employing  local  labour  and  had  created  an  industry 
in  a  hitherto  barren  district.  It  was  hea\dly  assessed  for  local 
rates  and  there  was  no  doubt  that  the  establishment  of  a  pension 
scheme  by  them  for  their  employees  would  in  time  have' a  consider- 
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able  effect  on  the  cost  of  poor  law  relief  in  tlie  district.  That  was 
a  point  which  he  thought  should  be  borne  in  mind  in  connection 
with  local  taxation. 

He  would  like  to  know  the  authors'  opinion  as  to  how  far  an 
adverse  selection  influenced  mortality  rates  when  existing  employees 
were  given  the  option  of  joining  a  scheme.  He  had  in  view  more 
especially  the  establishment  of  a  widows'  fund,  rather  than  a  pension 
scheme.  H  the  option  were  given  to  those  on  the  active  list  only  he 
did  not  think  the  selection  would  amount  to  much  in  an  efficiently- 
managed  business.  He  had  before  him  at  the  jiresent  time  the 
case  of  a  widows'  fund  established  17  years  ago,  where  an  option 
was  given  to  the  bulk  of  the  then  existing  staff  to  join  the  scheme 
without  medical  examination.  1,010  members  joined,  and  the  mem- 
bership, which  was  now  compulsory  on  new  entrants,  at  present 
amounted  to  1,900.  They  were  recruited  from  selected  lives  about 
20  years  of  age  at  entry.  The  mortality  experience  of  the  original 
entrants  showed  14,900  years  of  life  exposed;  there  were  86  deaths; 
and  the  expected  deaths  according  to  the  0^'  Tables  for  ages 
three  years  younger  than  the  true  ages  were  133  ;  showing  a  ratio 
of  actual  to  expected  of  less  than  65  per-cent.  Taking  the  experience 
of  the  new  entrants  on  the  same  basis  the  ratio  of  actual  deaths  to 
expected  was  just  about  48  per  cent.  Seeing  that  the  original  entrants 
showed  less  than  65  per-cent  of  modified  0"  mortality  rates  he  did 
not  think  that  selection  influenced  that  fund  very  much. 

Mr.  Tinner  had  referred  to  the  question  of  what  proportion  of 
an  initial  grant  should  be  reserved  for  future  entrants.  That  was  a 
point  which  arose  in  almost  all  the  widows'  funds  connected  with  the 
various  Scottish  churches  and  law  societies  in  Scotland.  Owing  to 
endowments,  favourable  experience,  and  careful  management, 
all  those  funds  were  able  to  grant  annuities  very  much  in  excess  of 
the  amounts  pro\'ided  by  members'  contributions  and  interest 
thereon.  Mr.  Tinner  would  find,  if  he  referred  to  the  reports,  that 
the  question  was  usually  dealt  with  by  a  method  similar  to  the  one 
which  he  adopted. 

With  reference  to  Mr.  Thomas's  suggestion  that  a  new  insurance 
company  might  be  formed  to  transact  pension  fund  business,  he 
thought  that  existing  offices  were  well  able  to  deal  with  the  matter. 
It  was  not  a  question  of  what  people  wanted.  What  people  wanted 
was  not  always  the  best  for  them.  Existing  offices  could  draw  up, 
and  had  drawn  up,  suitable  schemes  of  insurance  to  meet  cases 
of  small  concerns  in  which  it  was  impracticable  to  form  a  separate 
pension  scheme  confined  to  their  members. 

Mr.  JAMES  BACOX  said  that  on  several  occasions  Mr.  Burn  had 
put  in  a  plea  for  students,  and  he  himself  wished  to  raise  a  similar 
plea  that  evening.  The  authors  said  that  each  fund  had  character- 
istics peculiar  to  itself,  and  as  each  fund  was  a  law  to  itself,  it  was 
perhaps  due  to  the  students  that  the  particular  characteristics  of 
any  fund  brought  before  their  notice,  which  decided  the  methods 
adopted  in  the  valuation  or  in  obtaining  the  experience,  should  be 
clearly  stated.    For  example,  the  authors  gave  a  method  of  dealing 
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with  the  rate  of  withdrawal  by  duration  alone,  and  the  method  was 
said  to  be  the  best  available  for  adoption  in  the  particular  case, 
but  he  thought  the  student  who  read  that  without  knowing  the 
peculiarities  of  the  experience  might  proceed  to  value  his  first  fund 
on  similar  lines  and  go  very  far  wrong.  Before  expressing  an  ojDinion 
on  the  suitability  of  such  a  procedure  they  would  want  to  know  the 
range  of  the  entry  ages.  Presumably  in  the  particular  case  that  had 
been  mentioned  the  entry  ages  must  have  covered  only  a  very 
short  period  of  life,  say  two  or  three  years,  and  the  average  age  of 
26  could  be  assumed  for  all  purposes.  Otherwise  the  student  would 
probably  be  considerably  puzzled  as  to  how  cases  coming  in  below 
age  26  were  to  be  treated. 

With  regard  to  the  question  of  light  mortality,  which  had  been 
touched  upon  by  one  or  two  of  the  speakers,  he  had  recently  taken  out 
the  mortality  experience  of  a  pension  fund  for  clerg^inen  of  a  certain 
religious  denomination,  and  he  found  that  the  members  of  that 
fund  appeared  to  have  a  mortality  experience  represented  bv  the 
Q[am]  Table  rated  down  three  years.  That  was  after  excluding 
the  experience  of  new  entrants  during  the  last  ten  years,  and 
the  inclusion  of  such  selected  new  entrants  might  account  to  a 
certain  extent  for  the  very  light  mortality  referred  to  bv  previous 
speakers.  It  was  obvious  that  to  give  full  effect  to  an  apparent 
experience  of  that  kind,  unless  it  were  clearly  not  due  to  special 
circimistances,  might  lead  to  very  erroneous  results  and  a  verv 
serious  over-estimate  of  the  liability  for  pensions,  and  for  that  reason 
he  was  glad  the  authors  had  touched  on  the  necessity  of  seeing  that 
some  allowance  was  made  for  withdrawals.  In  his  particular  case 
there  was  a  double  selection  going  on,  and  that  would  probablv 
apply  to  all  such  funds.  Some  sort  of  ph}sical  selection  was  applied 
to  applicants  for  appointments,  even  if  there  were  no  medical 
examination,  and  this  continued  to  some  extent  throughout  the  whole 
of  the  time  they  were  in  business.  The  man  who  was  in  bad  health 
was  likely  to  leave,  either  with  or  without  pension,  or  to  fall  below 
the  general  standard  of  efficiency  and  be  compelled  t«o  leave.  He 
either  went  out  as  an  early  retirement,  or  went  out  as  a  man  whose 
services  were  not  required.  This  selection  would  probably  be  fairly 
severe  in  a  trpng  occupation  like  that  of  marine  engineer.  Because 
of  this  continuing  selection  throughout  the  whole  of  an  emplovee's 
service  he  agreed  with  Mr.  Marr  that  when  a  fund  of  this  kind  was 
started  there  would,  except  in  special  cases,  probably  be  no  very 
serious  efi'ect  as  a  result  of  allowing  all  the  employees  to  come  in. 
He  did  not  know  that  everyone  would  agree  with  regard  to  making 
the  full  allowance  for  withdrawals — some  would  like  to  keep  a  little 
margin  of  safety — but  some  allowance  at  any  rate  should  be  made 
to  bring  the  total  combined  mortaUty  and  withdrawal  (or  early 
retirement)  rate,  up  to  at  least  what  would  be  expected  to  be  the 
normal  mortality  rate  of  members  of  that  particular  fund.  In  the 
case  of  a  pure  pension  fund  it  was  obvioiis  that,  ehminating  the 
effect  of  cases  going  out  early  through  ill-health  and  assuming  that 
everybody  was  subject  only  to  the  very  light  mortality  exhibited 
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by  members  remaining  in  the  experience,  there  would  be  a  very 
considerable  over-estimate  of  the  cost  of  pensions.  Whilst  on  the 
question  of  the  rate  of  withdrawal  he  could  not  at  the  moment  see 
the  advantage  of  substituting  an  apjoarently  arbitrary  reduction 
in  the  rate  for  the  usual  method,  when  Select  Tables  were  not  used, 
of  eliminating  entrants  during  the  last  ten  years  or  more  in  obtaining 
the  experience.  This  produced  the  same  type  of  adjustment  as  the 
authors  had  in  mind,  but  did  not  leave  it  to  the  skill  or  whim  of 
the  operator. 

With  regard  to  the  salary  scale,  also,  he  wanted  to  put  in  a  plea  for 
the  student.  It  was  said  that  a  certain  method  of  using  the  salary 
scale  was  more  correct  than  other  methods  that  had  been  put  forward, 
but  nothing  was  said  as  to  how  the  salary  scale  was  got  out. 
They  were  not  told  whether  the  scale  was  based  on  average  salaries  or 
built  up  from  a  consideration  of  past  increases  of  salary.  Information 
was  wanted  as  to  whether  the  scale  had  been  constructed  in  one 
of  those  ways,  or  had  been  arrived  at  after  consultation  with  officials 
as  to  the  probable  future  progress  of  increase  of  salary.  The  method 
of  construction  adopted  must  necessarily  have  very  gi-eat  weight 
in  helping  them  to  determine  whether  the  salary  scale  finally  arrived 
at  could  be  correctly  used  in  the  way  suggested  by  the  authors. 
He  should  also  be  glad  if  they,  in  their  reply,  would  say  exactly 
what  standard  of  correctness  they  applied. 

Further  on  in  the  paper  the  authors  gave  a  formula  for  obtaining 
rates  of  withdrawal,  mortality  and  retirement.  For  the  exposed  to 
risk  the  method  of  obtaining  the  ages  at  entry  and  exit  was  such, 
that  a  case  actually  going  out  at  any  age  between  age  x  -  1  and  x  +  \ 
was  assumed  to  go  out  at  age  x.  He  did  not  think  that  was  very 
material  when  one  was  dealing  with  the  rates  of  withdrawal  or 
mortality,  but  the  financial  effects  might  be  very  great  in  respect 
of  rates  of  retirement,  particularly  when  these  were  very  heavy 
at  a  special  point,  such  as  an  optional  retiring  age.  If  one  could 
get  the  year  of  birth  one  could  probably  get  the  date  of  birth,  at  any 
rate  approximately,  and  so  obtain  rates  of  retirement  allocated  to 
the  proper  year  of  age.  But,  apart  from  that,  the  rates  the  authors 
got  out,  so  far  as  he  could  see,  were  not  what  actuaries  commonly 
termed  rates  of  mortality  or  retirement  at  all.  He  believed  that  the 
Institute  had  under  consideration  a  notation  for  pension  funds, 
and  this  question  might  perhaps  be  considered.  There  was  the 
ordinary  rate  of  mortality  obtained  b}'  giving  the  deaths  a  full  year's 
exposure  and  the  withdrawals  and  retirements  only  half-a-year, 
and  there  was  what  he  had  been  accustomed  to  call  the  ratio  of 
cases  going  out  to  cases  entering  on  the  year  of  age,  in  which  all 
cases  going  out  had  a  full  year's  exposure.  If  one  had  the  ratio  of 
cases  going  out  to  cases  commencing  the  year,  one  could  obtain 
the  combined  rate  of  exit  by  adding  the  rates  of  retirement,  with- 
drawal and  mortality  ;  but  if  one  had  a  true  rate  of  mortality  and  a 
true  rate  of  withdrawal  one  had  to  use  Dr.  Sprague's  formula, 
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and  a  similar  but  more  formidable  expression  where  more  than  two 
rates  of  decrement  were  involved. 

The  authors  gave  an  example  towards  the  end  of  the  paper  which 
was  liable  to  a  little  misunderstanding.  They  had  mentioned  how  a 
particular  society  had  been  made  solvent  by  the  adoption  of  a  scheme 
under  Section  72  of  the  National  Insurance  Act,  but  it  would  appear 
from  the  facts  given  that  the  scheme  had  not  been  made  solvent 
in  that  way  at  all,  but  by  adopting  a  very  drastic  reduction  of  benefits 
after  age  70,  which  could  not  be  brought  into  the  scheme  under 
Section  72  of  the  Xational  Insurance  Act.  Perhaps  they  might  be 
inclined  on  consideration  to  modify  the  statement  that  that  was  a 
good  illustration  of  what  could  be  accomplished  for  an  insolvent 
society  by  means  of  Section  72  of  the  Act. 

Mr.  H.  H.  AUSTIN  expressed  satisfaction  with  the  emphatic 
way  in  which  the  authors  endorsed  the  basing  of  pensions  on  total 
or  average  rather  than  on  final  salaries.  It  was  probable  that  the 
fixing  of  pensions  on  the  basis  of  final  salaries  had  arisen  from  private 
practice.  If  an  employer  wished  to  confer  a  pension  on  an  employee 
the  natural  standard  of  measurement  which  would  suggest  itself 
to  him  would  be  the  salary  the  employee  was  receiving.  If  the 
contribution  were  entirely  voluntary  on  the  part  of  the  employer 
no  exception  could  be  taken  to  such  a  basis,  but  when  dealing  with 
an  organised  contributory  pension  fund  the  case  was  entirely  altered, 
even  if  the  contributions  were  partly  paid  by  the  employee  and  partly 
by  the  employer ;  and  especially  so  when  the  employer's 
contributions  were  expressed  as  a  percentage  of  the  employee's 
salary.  It  has  been  argued  that  the  employer  could  give  his 
contributions  to  whom  and  in  what  proportion  he  liked,  but  that 
was  an  argument  which  was  often  used  to  make  the  best  of  a  rather 
poor  case.  If  in  an  organised  pension  fund  an  employer  simply  gave 
a  lump  sum  for  the  general  benefit  of  the  fund  perhaps  there  was 
some  weight  in  the  argument,  but  if  he  stated  that  he  would  increase 
the  percentage  contribution  of  the  employee  by  a  fixed  amount, 
as  was  very  common,  there  was  an  implied  promise  to  the  employee 
of  a  definite  benefit — a  benefit  which  was  certainly  not  realised  in 
many  cases  when  the  scheme  was  based  on  final  salaries,  and  was  not 
even  realised  in  many  cases  when  it  was  based  on  average  salaries. 
He  thought  a  better  plan  would  be  to  take  the  accumulated  salary 
(with  interest)  as  a  basis  for  measuring  the  rate  of  pension  which 
could  be  given.  Even  with  the  average  salary  method,  when 
individuals  received  large  increments  of  salary  dm-ing  the  latter 
part  of  service,  they  took  considerably  more  than  the  ec^uivalent 
of  the  contributions.  If  one  considered  the  case  of  a  fund  in  which 
on  the  death,  withdrawal  or  retirement  of  an  employee  the  whole 
of  the  contributions  paid  by  him,  or  on  his  behalf,  were  returnable 
with  compound  interest,  one  had  only  to  take  account  of  the  salary 
scale  and  the  annuity  value  at  the  pension  age  ;  the  rest  was  a  simple 
matter  of  compound  interest.  In  such  a  case  the  pension  would  be 
measured  by  the  accumulated  contributions,  or,  as  the  contributions 
were  a  percentage  of  the  salary,  by  the  accumulated  salary.    In  the 
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ordinary  type  of  fund  where  there  was  joint  contribution,  the 
employer's  contribution  was  not  an  absolute  gift  to  the  employee, 
but  was  usually  conditional  on  his  serving  in  the  company  to  the 
pension  age.  On  that  account  there  was  a  considerable  gain  to  the 
fund  from  the  contributions  forfeited  on  death  or  withdrawal,  but 
unless  the  employer  distinctly  and  emphatically  stated  that  this 
gain,  arising  mainly  from  his  own  contributions,  should  be  applied 
for  the  benefit  of  the  more  fortunate  or  more  able  members  of  the 
staf?  who  attained  to  the  higher  salaries,  he  thought  the  argument 
for  basing  the  rate  of  pension  on  the  accumulated  rather  than  on  the 
total  salary  was  strengthened. 

It  might  be  asked  whether  the  suggested  basis  would  make 
sufficient  difference  to  warrant  the  extra  work  involved  in  the 
calculations.  If  one  compared  pensions  based  on  total  salary  with 
those  based  on  accumulated  salary,  taking  the  latter  as  the  standard, 
it  could  be  readily  shown  that  a  variation  in  defect  or  in  excess  of 
upwards  of  6  per-cent  was  quite  possible.  The  significant  effect  of 
that  was  not,  perhaps,  so  apparent  from  the  percentage  as  from 
the  fact  that  usually  it  would  be  the  employee  with  the  higher 
rate  of  salary,  and  consequently  the  higher  rate  of  pension,  who 
would  get  the  excess.  Taking  for  example,  the  case  of  a  man  retiring 
with  a  pension  of  £420,  when  according  to  the  standard  his  true 
pension  should  be  £400,  that  might  result  in  four  other  men  having 
a  pension  of  £100  when  they  should  have  £105 — that  was,  an  increase 
of  5  per-cent  in  one  case  might  mean  a  reduction  of  4|  per-cent 
approximately  in  four  others.  The  comparison  with  pensions  based 
on  final  salaries  was  much  more  striking  and  one  could  easily  have 
variations  of  20,  25  or  even  30  per-cent  from  the  suggested  standard. 
In  such  cases  it  should  be  remembered  that  the  employee,  so  far  as 
his  own  contributions  were  concerned,  paid  for  his  particular  share 
of  the  pension,  so  that  any  defect  in  pension  should  be  measured 
by  the  employer's  contribution.  If  the  defect  from  the  standard 
were  upwards  of  25  per-cent  in  a  fund  with  equal  joint  contributions, 
the  case  arose  that  the  authors  mentioned,  where  the  employee 
not  only  did  not  benefit  from  his  employer's  contribution  but  actually 
did  not  receive  as  much  as  he  paid  for  himself. 

Mr.  C.  R.  Y.  COUTTS  said  that  to  those  who  had  not  had  much 
to  do  with  the  practical  working  of  pension  funds  not  the  least 
interesting  section  of  the  paper  was  that  dealing  with  group  insur- 
ance. He  was  glad  that  the  authors  condemned  this  new  form  of 
insurance,  though  he  wished  they  had  condemned  it  in  still  more 
forcible  language.  A  policy  which  went  automatically  out  of  action 
just  when  the  benefit  of  assurance  was  most  necessary,  namely,  when 
the  assured  retired  owing  to  ill-health,  was  nothing  more  than  a 
trap  to  the  unwary.  He  was  glad  to  hear  there  were  legal  difficulties 
in  regard  to  starting  that  form  of  assurance  in  Great  Britain,  and  he 
hoped  those  difficulties  would  be  increased.  After  all,  it  was  quite 
possible  to  supplement  pension  schemes  by  staff  insurance  schemes, 
either  compulsory  or  optional,  and  it  was  now  done  to  a  large  extent 
on  sound  lines.  The  ordinarvform  of  endowment  insurance  or  whole- 
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life  policy  was  either  offered  to  the  member  of  the  staff  when  he 
joined  or  he  was  obliged  to  take  it  up,  and  if  the  scheme  was  com- 
pulsory there  was  no  sort  of  selection  against  the  office.  Such  policies 
surely  formed  a  much  better  basis  than  the  so-called  group  assurance, 
which  was  very  little  more  than  a  mere  accident  insurance. 

Mr.  T.  G.  ACKLAND  thought  it  would  be  generally  agreed  that 
the  construction  and  valuation  of  pension  funds  were  among  the  most 
difficult  problems  with  which  the  actuary  had  to  deal,  and  that 
there  was  no  class  of  work  in  which  his  attempts  to  look  forward 
into  the  future  were  more  likely  to  be  frustrated  by  the  actual  facts 
as  brought  out  five  or  ten  years  later.  In  his  remarks  on  the  paper 
he  would  refer  to  two  or  three  features  which  appeared  to  him  to 
be  rather  outstanding.  The  authors  discussed  in  an  interesting 
manner  the  question  of  final  salaries  (by  which  he  understood  them 
to  mean  the  average  salaries  for  the  last  five  or  seven  years)  and 
average  salaries  over  the  entire  period  of  service.  It  would  be 
remembered  that,  in  the  Report  of  the  Departmental  Committee 
on  Railway  Superannuation  Funds  (J.  I.  A.,  vol.  xlv,  p.  27),  this 
matter  was  very  fully  discussed,  and  the  Committee  came  to  the  con- 
clusion that,  on  the  whole,  the  pension  based  upon  the  average  salaries 
over  the  entire  period  of  service  most  fully  secured  the  purposes  in 
view.  The  authors  had  referred  to  the  possibility  of  inequity  as 
between  higher  salaried  members  and  lower  salaried  members  ; 
but  it  had  been  pointed  out  in  that  report,  and  had  been  shown 
by  Mr.  Manly,  that  that  was  very  largely,  if  not  fully,  compensated, 
at  least  where  the  pension  was  based  upon  total  average  salary, 
by  the  fact  that  the  higher  salaried  official  tended  to  hold  on  longer, 
and  therefore  paid  his  contribution  for  a  longer  period  than  the 
average.  The  higher  salaried  man  found  that  a  pension  based  upon 
total  average  salary  was  so  inadequate,  and  would  mean  so  consider- 
able a  change  in  his  mode  of  living,  that  he  postponed  as  long 
as  possible  the  evil  day  when  he  must  retire.  Moreover,  the 
higher  salaried  man  was  a  valuable  official,  whom  the  employer 
desired  to  retain  as  long  as  health  permitted.  Those  two  consider- 
ations both  operated  in  the  direction  of  maintaining  equity  between 
the  higher  and  lower  salaried  employees.  He  had  found  in  a  particular 
case  that  Mr.  Manly's  results  were  entirely  confirmed — that,  while 
the  average  retiring  age  for  the  general  body,  excluding  the  higher 
salaries,  was  63-61,  the  average  age  for  the  higher  salaried  officials 
was  65-79,  or  more  than  two  years  later,  and  that  that  in  effect 
restored  the  balance  of  equity.  The  ingenious  suggestion  of  the 
authors  that  the  pension  should  be  a  combination  of  final  and  average 
salaries  was  also,  he  thought,  referred  to  by  the  Departmental 
Committee,  as  in  the  case  of  the  Great  Western  Railway,  which  was 
the  one  he  supposed  the  authors  had  under  consideration. 

With  regard  to  the  construction  of  salary-scales,  it  was  a  very 
singular  thing  that  no  writer  on  the  subject  appeared  to  give  a  clear 
statement  as  to  the  method  he  had  employed.  There  was,  he 
thought,  no  such  statement  on  record  in  the  Journal,  and  he  was 
afraid  the  authors  had  not  added  to  their  knowledge  in  that  respect. 
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He  would  very  mucli  like  to  know  what  process  they  had  adopted 
in  getting  out  the  salary  scale,  because  that  was  perhaps  the  most 
difficult  thing  of  all  in  a  difficult  subject.  He  did  not  know  whether 
they  had  taken  average  salaries  as  at  the  date  of  valuation  or  some 
other  date,  or  ratios  of  increase  of  the  same  individual  employees. 
In  his  opinion  the  latter  basis  was  the  more  correct. 

That  led  him  to  the  question  of  the  employment  of  the  salary 
scale  in  the  valuation,  and  he  had  been  much  surprised,  in  common 
with  other  speakers,  by  the  authors'  suggestion,  which  he  under- 
stood to  be  that,  while  the  actual  salary  was  to  be  brought  into 
account  for  valuing  that  portion  of  the  pension  arising  in  the  past, 
the  future  increment  of  salary  was  to  be  strictly  based  on  the  salary 
scale.  It  appeared  to  him  that  the  cjuestion  as  to  the  correctness- 
of  this  method — and  with  Mr.  Bacon  he  would  ask  what  was  the 
criterion  of  correctness  ? — had  to  be  considered  in  connection 
with  the  method  of  constructing  the  salary  scale.  If  the  salary  scale 
had  been  got  out  by  what  he  thought  was  the  less  preferable  method, 
i.e.,  by  taking  average  salaries  at  the  date  of  valuation,  the  salary 
scale  and  the  valuation  data  would  practically  coincide,  subject 
only  to  the  c[ualification  that  in  the  salary  scale  the  data  had  been 
graduated  ;  and,  in  that  case,  he  supposed  the  authors'  suggested 
plan  might  be  useful  and  consistent,  but  he  could  not  conceive  of 
any  other  circumstances  in  which  it  would  be  more  correct  than  the 
usual  method,  and  he  would  rather  Cjuestion  whether  it  could  be 
of  general  application.  It  would  be  interesting  to  know  what  was 
really  in  the  minds  of  the  authors,  and  in  particular  upon  what  basis 
they  concluded  that  one  method  was  more  correct  than  the  other. 
It  was  unnecessary  for  him  to  stop  to  illustrate  the  anomalies  that 
might  arise  ;  they  would  be  quite  evident  to  every  member  present 
who  had  dealt  with  the  matter  in  a  practical  way. 

With  regard  to  the  formula  for  deducing  the  number  exposed  to 
risk,  that  was  an  ingenious  and,  so  far  as  he  could  tell,  a  new  formula, 
applicable  in  the  case  assumed  by  the  authors  where  only  the  year 
of  birth  and  the  year  of  entry  were  known.  It  proceeded  on  the 
assumption,  as  Mr.  Bacon  had  pointed  out,  that  the  different  decre- 
ments passed  ou^t  at  the  end  of  the  year  of  experience,  so  that  the 
exposed  to  risk  were  continued  to  the  end  of  the  year,  and  the 
separate  decrements  for  deaths,  withdrawals  and  retirements  were 
divided  by  a  common  denominator.  That  was  a  convenient  method, 
and  useful  in  the  practical  deduction  of  the  Service  Table,  because 
the  decrements  so  constructed  could  be  simply  added  together, 
exactlv  as  if  they  were  forces  of  mortality,  withdrawal  or  retirement. 
He  did  not  think  it  was,  perhaps,  sufficiently  appreciated  by  students 
— it  certainly  was  not  understood  by  himself  until  lately — that  the 
device  of  extending  the  exposure  to  the  end  of  the  year  of  risk 
provided  against  the  overlapping  of  the  three  rates  of  decrement. 
It  had  been  employed,  as  Mr.  Bacon  had  pointed  out,  by  Dr.  Sprague 
in  his  iiseful  formulas  {J.  I.  A.,  vol.  xxi,  pp.  416-7);  and  an 
alternative  method  had  been  suggested  by  Mr.  Chatham  {T.F.A., 
vol.  ii,  pp.  338-9)   of  obtaining  separate  mortality  tables,  one  in 
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respect  of  eacli  class  of  decrement,  and  then  deducing  the  product 
of  the  numbers  li\^ng  at  each  age.  He  had  ascertained  by  direct 
computation  that  both  methods  gave  practically  the  same  result 
as  that  obtained  by  Mr.  King  and  Mr.  Manly,  whose  method  had 
been  followed  by  the  authors. 

With  reference  to  the  graduation  of  rates  of  decrement  by  the 
summation  method,  Mr.  King  certainly  appeared  to  have  advocated 
that  method,  but  it  seemed  "clear  that  he  could  not  have  intended 
it  to  be  applied  to  rates  of  retirement,  as  his  own  table  of  retirements 
was  not  graduated  by  the  summation  method.  When  one  considered 
the  special  characteiistics  of  the  retirement  table  the  reason  for  the 
unsuitability  of  the  summation  method  was  plain.  With  regard 
to  the  withdrawals  and  deaths,  the  method  was  c^uite  applicable, 
and  he  should  personally  prefer  Mr.  Spencer's  21 -term  formula, 
which  he  thought  would  compete  also  with  the  graphic  method  as 
regarded  convenience  and  accuracy. 

In  their  remarks  on  deficiencies  arising  in  the  valuation  of  pension 
funds,  the  authors  very  rightly  said  that  these  would  usually  fall 
upon  the  employers.  Such  deficiencies  could  be  made  good  by  the 
employers  guaranteeing  the  whole  pension,  as  was  the  case  with 
some  of  the  railway  companies,  or  by  their  guaranteeing  a  higher 
rate  of  interest,  in  order  that  the  solvency  of  the  fund  might  be 
secured,  or  by  their  paying  into  the  fund  an  annuity-certain  equivalent 
to  the  estimated  deficiency.  Another  plan  which  had  come  under 
his  notice  was  interesting,  and  he  was  entitled  to  speak  about  it 
because  the  final  solution  of  it  was  obtained  by  a  private  Act  of 
Parliament,  which  was  available  for  public  reference.  In  a  large 
Eailway  Fund  a  considerable  deficiency  had  arisen,  almost  entirely 
owing  to  the  superior  vitality  of  the  pensioners,  and  it  was  a  grave 
problem  as  to  how  such  deficiency  was  to  be  dealt  with.  After 
prolonged  deliberation  the  railway  companies  agreed  to  pay  to  the 
Fund  the  pension  of  anyone  who  retired  between  60  and  a  certain 
age  \v'hich  was  styled,  not  very  happily,  the  "  solvent  age  "  and  also 
to  pay  his  periodical  contributions  up  to  the  solvent  age,  just  as  if 
he  had  remained  in  active  service.  That  fully  met  the  case,  and  was 
duly  carried  into  efiect.  The  so-called  solvent  age,  actuarially 
calculated,  was  68,  and  that  meant  that,  with  regard  to  anyone 
who  retired  between  60  and  68,  the  railway  companies  would  pay  the 
pensions  until  the  attainment  of  age  68,  and  would  also  pay  into  the 
Fund  the  contributions  which  would  have  been  paid  if  the  man  had 
remained  on  active  service.  It  was  not  cjuite  the  same  as  taking  up 
the  pension  at  age  68,  because  the  pension  that  was  taken  up  at 
that  age  was  really  the  pension  secured  at  the  earlier  age  of  actual 
retirement.  For  instance,  a  man  might  retire  at  63,  and  then  at  age 
68  the  Fund  was  charged,  not  with  the  pension  at  age  68  but  with  the 
continuing  pension  calculated  as  at  age  63.  For  that  reason  he 
demurred  to  the  term  "  solvent  age  "  which  seemed  to  imply  that  it 
was  the  age  at  which,  if  everybody  retired,  the  Fund  would  be 
solvent,  which  was  of  course  not  the  case. 

With  regard  to  the  mortality  of  pensioners,  the  table  given  by 
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the  authors  was  a  very  interesting  one  and  showed  low  rates,  as 
compared  with  those  given  by  Mr.  King  and  Mr.  Manly.  He  thought 
it  would  be  found  that  as  time  went  on  those  rates  of  mortality  would 
progressively  diminish.  In  some  of  the  earlier  funds  the  mortality 
was  so  graduated  by  Mr.  King  and  Mr.  Manly  as  to  fall  into  the 
English  Life  Table  Xo.  3,  an  almost  incredible  proposition  now-a- 
days,  although  no  doubt  it  was  perfectly  reasonable  at  the  time. 
The  authors  suggested  what  they  called  the  Government  Annuity 
Table  1883,  but  which  he  preferred  to  call  the  C4overnment  Annuity 
Table  of  1875,  published  in  1883.  That  was  rather  an  ancient  experi- 
ence now,  and  he  had  found,  in  funds  recently  dealt  with,  that  the 
mortality  of  the  pensioners  approximated  to  the  0''""^  Table,  or  to 
the  new  Government  experience  up  to  31st  December  1903. 

In  conclusion,  he  was  asked  to  say  that  a  note  had  been  handed 
to  the  President  by  an  esteemed  member  who  was  unable  to  be 
present  that  evening  but  who  wished  to  call  attention  to  one  or  two 
points.  The  writer  wished  to  refer  particularly  to  Table  B,  giving 
the  figures  referring  to  the  sickness  in  1913,  as  compared  with  1912, 
and  suggested  that  it  would  be  useful  if  the  number  of  cases  of 
sickness,  actual  and  expected,  were  shown,  so  that  it  could  be 
seen  whether  the  excess  sickness  was  due  to  an  abnormal  number 
of  cases,  or  to  an  abnormal  duration  of  claim,  and  if  the  authors 
were  to  contract  the  table  into  quinary  age-groups,  thus  rendering 
it  much  more  useful  than  in  its  present  shape.  He  also  suggested 
that, as  "over-insurance"  was  clearly  indicated  in  the  figures  given, 
actuaries  should  be  careful  not  to  accept  present  experiences  as  a 
basis  for  estimates  of  the  future  ;  he  felt  strongly  that,  whilst 
schemes  might  be  drawn  up  and  recommended  under  Section  72, 
new  evils  required  new  methods  of  administration,  and  every  society 
ought  to  be  advised  to  overhaul  its  methods  of  supervising  claims, 
sick  visiting,  kc. 

The  PRESIDENT,  in  proposing  a  vote  of  thanks  to  the  authors, 
thought  it  would  be  of  interest  to  the  members  to  know  that  a 
communication  had  been  received  from  the  Institut  deS  Actuaires 
Franyais,  which  was  not  quite  in  the  same  happy  position  as  the 
Institute  in  Enpland.  Their  French  colleagues  had  not  been  able 
to  hold  their  annual  or  other  meetings  and  had  suspended  all  their 
proceedings.  Their  Honorary  Secretary,  M.  Emile  Fleury,  was  a 
prisoner.  The  communication  mentioned  certain  Hon.  Corres- 
pondents of  the  English  Institute,  and  stated  that  MM.  Lepreux 
and  Hankar  were  at  their  official  posts  in  Brussels,  but  that  the 
whereabouts  of  M.  Begault  was  unknown.  It  also  mentioned,  that 
an  Austrian  Hon.  Member  of  the  Institute,  Herr  Klang,  was  dead. 

Mr.  Ackland  had  referred  to  a  letter  from  an  esteemed  member 
as  to  a  point  about  which  he  (the  President)  felt  very  strongly, 
namely,  the  question  of  the  increased  cost  of  sickness  where  there  was 
over-insurance.  He  could  not  but  think  that  if  over-insurance  were 
not  checked  the  existing  valuation  tables  would  not  be  very  reliable, 
as  the  rate  of  sickness  must  inevitably  be  much  heavier.  All 
actuaries  ought  to  bear  in  mind  the  importance  of  impressing  on 
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societies  the  absolute  necessity  of  preventing  over-insurance.  The 
Eeport  of  the  Departmental  Committee,  recently  published,  dealt 
very  seriously  with  the  question.  It  pointed  out,  however,  that 
possibly  the  increased  sickness  was  to  a  certain  extent  due  to  the 
doctors  being  more  lenient  and  to  want  of  experience  in  administra- 
tion, and  it  had  also  been  given  in  evidence  that  it  was  not  so  much 
over-insurance  that  was  in  fault  as  that  in  the  past  there  had  been 
under-insurance.  In  his  (the  President's)  opinion  the  evil  of  over- 
insurance  was  clearly  shown  in  the  two  cases  mentioned  in  the  paper, 
i.e.,  the  one  where  reduced  benefits  had  been  accepted  and  no  increase 
in  the  sickness  rates  was  observable  and  the  other  where  the  sickness 
for  the  periods  during  which  double  benefits  were  being  received 
was  from  20  to  50  per-cent  higher  according  to  age.  Evidence  given 
before  the  Committee  corroborated  this,  for  it  showed  that  in  one 
society  where  the  contributions  and  benefits  had  been  compulsorily 
reduced  the  experience  had  been  eminently  favourable  and  in 
another  a  lighter  rate  of  sickness  on  its  private  side  had  been 
experienced  in  1913  than  in  1912.  It  was  a  subject  which  ought  to 
be  very  seriously  brought  before  the  nation  and  especially  the  work- 
ing classes.  He  was  speaking  more  with  regard  to  Men's  Societies, 
because  the  question  of  the  rate  of  sickness  in  Women's  Societies 
Avas  a  totally  different  one. 

The  vote  of  thanks  was  passed  unanimously. 

Mr.  BURN,  in  replying,  thanked  the  members  for  their  vote, 
•and  said  that  although  he  had  taken  very  full  notes  he  would  have  to 
be  brief  in  his  reply,  and  deal  more  fully  with  the  discussion  in  a 
written  contribution  to  the  Journal.  With  regard  to  Mr.  Tinner's 
observations  on  the  use  of  existing  and  future  salaries  for  the 
purpose  of  valuing  the  contributions  and  future  benefits,  it  might  be 
well,  especially  as  other  speakers  had  referred  to  the  subject,  to  give 
some  explanation  of  what  was  intended.  There  was  no  doubt  as  to 
the  desirability  of  using  the  present  salaries  for  the  estimate  of  both 
future  contributions  and  future  benefits  because  those  salaries  were 
known,  and  therefore  in  using  them  one  was  on  firm  ground.  The. 
uncertain  question  was  that  of  the  future  increases  of  the  salaries, 
and  with  regard  to  that  the  authors  did  not  say  that  they  disagreed 
with  Mr.  King's  method  or  that  his  method  was  not  so  good  as  the 
one  they  had  referred  to  in  the  paper  ;  they  merely  wished  to 
•explain  that  in  the  cases  with  which  they  had  had  to  deal  they  had 
found  this  particular  method  more  suitable.  He  could  quite  believe 
that  in  some  cases  Mr.  King's  method  might  be  more  appropriate. 
Both  methods  were  based  on  the  existing  salaries,  but  there  was  a 
difference  with  regard  to  the  treatment  of  future  increases  of  salaries. 
Mr.  King  adopted  the  increases  shown  in  the  salary  scale  as 
proportionate  increases  of  the  existing  salaries.  They,  on  the  other 
hand,  found  that  in  the  particular  fund  referred  to  in  the  paper 
better  results  were  obtained  by  assuming  the  future  increases 
to  be  the  actual  increases  shown  by  the  scale.  As  an  example, 
take  the  case  of  a  man  whose  actual  salary  was  £150,  but 
at    whose    age    the    average    salarv    according;    to   the   scale    was 
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£100 ;  if  the  final  salary  iu  the  salary  scale  were  £250,  the 
authors'  valuation  would  come  out  as  follows  : — First,  the  existing 
salary  of  £150  would  form  the  basis  of  one  set  of  calculations,  and, 
secondly,  the  future  increases  would  correspond  to  the  increases 
in  the  salary  scale,  i.e.,  from  £100  to  £250  ;  this  would  give  a  final 
salary  of  £300.  Mr.  King,  on  the  other  hand,  would  say  that  the 
present  salary  was  £150,  and  there  would  be  future  increases  of 
150  per  cent,  of  the  present  salary,  and  would  thus  arrive  at  a  final 
salary  of  £375.  One  or  other  of  those  two  methods  might  be  more 
suitable,  according  to  circumstances. 

Mr.  Tinner  had  suggested  that  a  method  of  arranging  the 
calculations  might  be  devised,  that  would  facilitate  the  preparation 
of  estimates  of  cost  of  different  kinds  of  schemes  and  obviate  the 
necessity  of  repeating  the  greater  proportion  of  the  work  with  each 
modification  required.  He  (Mr.  Burn)  had  had  a  good  deal  of  experi- 
ence in  those  matters,  but  confessed  that  he  knew  of  no  such  method 
for  overcoming  the  various  difficulties  which  arose.  Nothing, 
however,  would  please  him  so  much  as  to  discover  one. 


EXTRACTS    FROM    SUPPLEMENTARY   WRITTEN    COMMUNICATIONS. 

]\Ir.  C.  S.  KELHAM  writes,  with  reference  to  the  authors'  method 
of  dealing  with  the  valuation  of  future  salaries  : — 

Mr.  King  makes  the  increases  of  salary  proportional  to  those 
of  the  salary  scale — in  other  words,  if  a  group  is  in  receipt  of  higher 
salaries  than  the  average,  the  future  increases  of  that  group  will  be 
higher  than  the  average.  Whether  this  is  so  or  not  must  depend  on 
the  causes  which  give  rise  to  the  variations  from  the  scale  salaries. 
If  there  is  reason  to  suppose  that  those  in  receipt  of  higher  salaries 
will  in  the  future  obtain  higher  increases,  then  the  proportional 
method  would  probably  give  satisfactory  results. 

Is  it  not  possible,  however,  for  a  group  to  show  salaries  higher 
than  the  scale  for  the  reason  that  it  contains  a  large  number  of  men 
who  entered  at  young  ages  and  consecjuently  have  received  a  large 
number  of  average  increases  ?  Or,  conversely,  for  a  group  to 
show  lower  salaries  than  scale,  on  account  of  some  of  the  members 
having  entered  recently  at  normal  commencing  salaries,  and  so 
having  received  but  few  normal  increases  ?  If  this  be  so,  there  does 
not  appear  to  be  any  reason  for  assuming  that  their  future  increases 
will  not  be  according  to  scale,  particularly  if,  as  in  the  case  dealt 
with  by  the  authors,  highly  paid  officials  and  their  successors  have 
been  excluded  and  treated  separately.    .    . 

.  .  .  The  authors'  method  requires  a  little  extra  work,  but  I  think 
there  is  considerable  advantage  in  having  the  results  brought  out 
in  two  parts,  i.e.,  the  value  of  the  knoicn  present  salaries  and  the 
value  of  the  jnohlematicaJ  future  increases. 

Mr.  C.  W.  KEXCHIXGTOX,  after  referring  to  the  great  value, 
from  the  point  of  view  of  students,  of  a  concrete  example  of  Pension 
Fund  work  such  as  that  afforded  by  the  authors'  paper,  continues  : — 
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1  was  much  interested  in  the  suggestion  for  minimizing  the 
inequity  as  between  the  higher  and  lower  salaried  officials  of  the 
constant  ratio  of  contributions  to  salary,  when  the  pension  is  a  fixed 
percentage  of  the  final  salary,  by  substituting  the  average  salary 
throughout  service  as  the  basis  for  determining  the  pensions  result- 
ing from  the  members'  own  contributions,  while  retaining  the  final 
salary  as  the  basis  for  that  part  of  the  pension  which  accrues  fiom 
the  employer's  contribution.  In  this  connection  it  occurs  to  me  that 
in  order  to  give  full  eftect  to  this  equitable  distribution  it  might 
be  necessary  to  deal  separately  with  the  two  sections,  for  purposes 
of  valuation,  in  regard  to  rates  of  withdrawal,  as  it  would  probably 
be  fovmd  that  the  higher  paid  officials  experienced  Cjuite  a  difierent 
rate  from  that  applicable  to  the  majority  of  the  staff.  Although, 
in  fact,  the  higher  and  lower  salaried  officials  are  involved  in  both 
sections  of  the  fund  in  the  same  manner,  yet  the  incidence  of  the 
withdrawals  as  affecting  the  finance  may  not  be  identical.  Thus, 
supposing  that  the  rate  of  withdrawal  is  almost  negligible  among 
the  highest  salaried  officials,  while  a  normal  rate  is  experienced  by 
those  earning  lower  salaries,  the  saving  effected  from  the  withdrawals 
will  have  much  less  effect  in  increasing  the  pensions  than  if  the 
withdrawal  rate  was  the  same  in  both  classes.  It  would  seem  to  be 
indicated,  therefore,  that  in  investigating,  in  such  circumstances, 
the  rate  of  withdrawal  the  rate  should  be  deduced  on  the  basis  of 
salary  rather  than  on  the  basis  of  the  number  of  members.  The  idea 
is  analogous  to  the  investigation  of  the  rate  of  mortality  on  the 
basis  of  amounts  assured,  as  contrasted  with  the  basis  of  lives.  The 
other  suggestion  which  is  put  forward  by  the  authors  for  dealing 
with  the  pensions  of  officials  in  receipt  of  salaries  of  large  amount, 
namely,  that  salary  in  excess  of  £1,000  should  not  count  for 
either  pension  or  contribution,  appears  to  me  to  be  eminently 
fair  to  the  general  body  of  the  members  of  the  fund.  It  is  probably 
true  to  say  that  officials  in  receipt  of  the  largest  salaries  are  generally 
in  a  position  to  obtain  from  their  employers,  out  of  funds  entirely 
distinct  from  those  that  are  ear-marked  for  pensions,  the  guarantee 
of  such  addition  to  the  amount  to  which  they  are  entitled  from  the 
pension  fund,  as  would  make  the  total  sum  adequate  in  the  particular 
circumstances. 

Dealing  with  the  general  c^uestion  of  contributions  to  Pension 
Funds  the  authors  state  "  as  the  employer's  contribution  is  in  effect 
a  portion  of  the  salary,  it  is  desirable  that  it  should  bear  a  constcnd 
ratio  thereto."  It  does  not  seem  to  me  that  the  argument  here  used 
is  conclusive,  and  bearing  in  mind  that  the  contributions  made  in 
early  life  purchase  more  pension  than  contributions  of  equal  amount 
in  later  life,  I  think  there  is  a  good  deal  to  be  said  for  basing  the 
contribution  on  a  sliding  scale.  To  suggest  a  fixed  annual  subsidy 
per  member  would  probably  be  going  too  far  in  the  opposite  direction, 
but  the  employer's  contribution  might  be  fixed  at  say,  £5  a  year  for 
all  salaries  not  exceeding  £100,  £9  a  year  for  all  salaries  exceeding 
£100  and  not  exceeding  £200,  £12  a  year  for  all  salaries  exceeding 
£200  and  not  exceeding  £300,  and  so  on. 
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Mr.  BURN  writes  :— 

With  regard  to  Mr.  Tinner's  remarks  as  to  the  members  sharing 
in  the  management,  there  is  much  truth  in  what  he  says  as  to 
whether  it  is  well  for  the  members  in  their  own  interests  to  do  so. 
The  question  is,  of  course,  one  for  the  members  of  each  fund  to 
decide,  having  in  mind  the  particular  circumstances  of  the  service 
to  which  they  belong.  In  this  connection  I  may  mention  that  there 
has  recently  been  considerable  agitation  amongst  the  members  of 
one  of  the  large  Railway  Pension  Funds  for  a  voice  in  the  manage- 
ment, and  I  think,  generally  speaking,  there  is  a  strong  feeling 
that  where  contributions  are  paid  the  members  should  have  some 
control  over  these  contributions.  It  is,  indeed,  analogous  to  the 
"  no  taxation  without  representation "  principle  which  governs 
our  parliamentary  practice. 

The  question  of  the  appropriation  of  a  fund  between  existing 
members  and  future  members  is  always  a  difficult  one,  but  it  seems 
to  us  to  be  better  to  obtain  the  consent  of  the  promoters  of  the  fund 
to  apportion  certain  definite  amounts  to  the  two  sections.  This  was 
done  in  the  Union  Castle  scheme. 

Mr.  Tinner's  remarks  on  the  subject  of  negative  values  hardly 
rejDresent  what  we  have  said,  and  I  think  he  has  only  confused  the 
issue  by  introducing  the  negative  value  period.  On  pp.  219  and  220, 
we  say  "  If  the  future  withdrawals  are  in  excess  of  the  expected,  then 
some  portion  of  the  negative  values  will  be  lost,  and  if  the  with- 
drawals fall  short  of  the  expected  there  will  be  a  corresponding 
gain."  When  we  wrote  this  sentence  we  were  both  satisfied  that  it 
could  not  be  misunderstood,  but  apparently  our  hopes  have  not 
been  fulfilled.  Even  at  the  risk  of  again  failing  to  speak  clearly  upon 
this  complicated  matter  I  will  risk  a  further  explanation  : — 

In  any  case  where  a  negative  reserve  is  shown  a  withdrawal 
will  mean  the  removal  of  such  negative  value  and  consequently  the 
loss  of  an  apparent  asset.  An  excess  of  withdrawals  over  the  expected 
will  in  all  cases  of  negative  values  result  in  a  loss  to  the  fund,  and 
vice  versa.  If,  therefore,  all  negative  values  are  retained  and  the 
withdrawal  rate  is  underestimated,  then  at  those  years  when  such 
negative  values  are  shown  the  result  will  be  an  underestimate  of  the 
liabilities,  whereas  if  the  withdrawal  rate  is  overestimated  at  such 
ages  the  result  will  be  an  overestimate  of  the  liabilities.  It  follows 
from  this  that  if  at  such  ages  the  withdrawal  rate  is  overestimated, 
then  it  is  unnecessary  to  write  oQ.  the  whole  of  the  negative  values. 
The  statement  of  course  applies  to  the  existing  members  who  are 
under  observation  at  the  valuation,  and  the  basis  would  obviously 
require  modification  when  used  for  scales  of  contribution. 

Mr.  Tinner  referred  to  the  mingling  of  the  data  for  ill-health  and 
ordinary  pensioners  in  fixing  the  value  of  the  pensioners' annuities. 
Theoretically,  the  objection  he  raises  applies  to  all  aggregate  tables, 
and  the  paucity  of  data  is  a  practical  bar  to  the  construction  of 
separate  mortality  tables. 

It  has  been  our  experience  that  those  who  are  pensioned  a  few 
years  before  the  normal  age  do  not  differ  materially  from  normal 
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pensioners,  while  the  others  are  proportionately  few  in  number. 
The  use  of  the  aggregate  rate  would  seem,  therefore,  to  be  safe  from 
the  mortality  experience  point  of  view  provided  the  flow  of  new 
pensioners  continues  as  in  the  past.  The  use  of  the  aggregate  table 
would  also  be  safe  from  the  financial  point  of  view  if  each  ill-health 
and  each  normal  pension  were  approximately  equal  in  amount. 
As,  however,  the  former  are  smaller  in  amount  a  small  margin  is 
necessary,  and  I  think  every  prudent  actuary  would  keep  such  a 
margin. 

Mr.  Thomas  also  refers  to  the  question  of  ill-hecJrh  pensioners 
and  instances  an  experience  where  the  mortality  was  double  that  of 
the  normal  pensioners  from  ages  60  to  75.  He  does  not  state  whether 
these  were  genuine  ill-health  pensioners  or  those  who  later  in  his 
speech  he  described  as  retiring  "  partly  from  laziness  and  partly 
from  the  employer's  preferring  to  have  their  room  rather  than  their 
company."   Presumably  the  latter  class  was  not  included. 

With  regard  to  the  method  adopted  in  the  Union  Castle  scheme 
for  ill-health  pensions,  the  annuities  produced  by  crediting  the 
retiring  member  with  his  reserve  are  less  than  the  scale  pensions, 
but  steadily  approximate  thereto  as  the  age  at  retirement  approaches 
the  normal  retiring  age.  The  method  is  useful  where  an  ill-health 
pension  is  desired,  but  no  data  are  available  on  which  to  found  rates. 

Mr.  Marr's  suggestion  that  an  employer's  contributions  towards 
pensions  should  be  taken  into  account  for  purposes  of  assessment 
for  local  taxation,  is  most  interesting,  and  I  should  be  glad  to  hear 
further  on  the  matter.  In  one  case  which  came  under  my  observation 
such  contributions  by  the  members  were  considered  as  premiums  for 
the  purchase  of  deferred  annuities,  and  rebate  of  Income  Tax  was 
allowed  accordingly,  whilst  as  regards  the  Company's  contributions, 
since  these  were  provided  for  under  a  trust  deed,  they  were  allowed 
as  expenses  for  the  purposes  of  the  income  tax  assessment  on 
profits. 

Mr.  Bacon  certainly  hit  the  nail  on  the  head  when  he  stated 
that  each  pension  fund  is  a  law  to  itself,  and  that  any  student 
who  would  proceed  to  value  his  first  fund  by  getting  out  a  rate  of 
w^ithdrawal  simply  having  regard  to  duration  was  likely  to  go  very 
far  wrong.  I  am  bound  to  say  that  anyone  who  values  a  pension 
fund  without  practical  knowledge  and  the  exercise  of  a  considerable 
amount  of  discretion  will  probably  fail  very  badlv. 

Our  reference  to  the  Great  Western  Railway  Provident  Fund 
taking  advantage  of  Section  72  of  the  National  Insurance  Act  and 
thereby  placing  itself  on  a  sound  financial  footing,  taken  by  itself, 
may  be  misread.  The  scheme  adopted,  however,  shows  that  the 
elimination  of  one-half  the  deficiency  was  due  entirely  to  the  Act, 
and  we  say  in  concluding  the  description  of  the  scheme  that  the  case 
is  "  a  good  illustration  of  what  can  be  accomplished  by  the  aid  of 
Section  72"  (p.  227).  Mr.  Austin's  suggestion  that  the  pensions 
should  be  based  on  the  total  salaries  accumulated  at  interest  is 
interesting  and  new  to  me.  Its  efiect  is  evidently  in  the  direction  of 
ecjualizing  the  pensions. 
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Mr.  Ackland  pointed  out  tliat  the  high  salaried  members  gener- 
ally served  for  a  longer  period,  and  thus  by  paying  contributions 
until  a  later  age  to  a  large  extent  made  up  for  the  more  liberal 
treatment  received  as  regards  pensions.  Whilst  quite  agreeing  with 
what  Mr.  Ackland  said,  I  believe  that  there  is  a  growing  tendency  to 
replace  the  older  and  higher  paid  officials  at  earlier  ages  and  not 
to  allow  them  to  remain  in  harness  after  they  have  ceased  "  to  pull 
their  full  weight." 

Probably  no  one  knows  l^etter  than  ]\Ir.  Ackland  why  it  is  that 
authors  do  not  give  explanations  as  to  how  they  formed  their  salary 
scales.  I  personally  have  only  met  with  one  man  who  was  quite 
willing  to  give  such  an  explanation  and  that  v\-as  before  he  had 
valued  his  first  Pension  Fund,  and  therefore  before  he  had  had  any 
experience  of  the  practical  difficulties. 


Two  Notes  on  Questions  of  Office-Practice.  5^ Ralph  Todhunter, 
M.A.,  F.I. A.,  Actuary  and  Secretary  of  the  University  Life 
Assurance  Society. 

[Submitted  to  tlie  Institute,  29  March   1915.] 

I. — Limited  Payment  Policies. 

In  this  note  1  submit  for  discussion  two  c^uestions  in  connection 
with  limited-payment  policies:  (1)  by  what  method  should 
the  office  premiums  be  calculated,  and  (2)  how  should  the  policies 
be  valued.  Neither  of  these  c[uestions  appears  to  have  been 
brought — except  incidentally — before  the  Institute  ;  both  are 
of  some  practical  importance  in  view  of  the  large  amount  of 
limited-payment  business  transacted  in  the  United  Kingdom  ; 
and  in  regard  to  both  there  seem  to  be  greater  differences  in 
practice  than  would  be  justified  by  theory.  The  following 
remarks  refer  more  particularly  to  ^participating  policies  of  the 
kind  issued  by  the  majority  of  British  companies — that  is  to  say, 
policies  entitled  throughout  their  currency  to  the  same  rever- 
sionary bonuses  as  similar  ordinary  whole-life  policies — but 
similar  considerations  would  apply  to  non-participating  policies. 
The  only  recent  reference  in  the  Journal  to  the  method 
of  calculating  office  premiums  for  limited-payment  policies 
appears  to  be  one  by  Mr.  Rietschel  in  his  paper  on  the  "  Analysis 
"  and  Apportionment  of  the  Expenses  of  Management  of  a 
"  Life  Office  with  a  view  to  ascertaining  the  Office  Premimn 
"  Loadings  "  {J. I. A.,  vol.  xliv,  p.  415),  in  which  he  gave — with- 
out calling  forth  any  comment  in  the  subsequent  discussion — 
a  without-profit    premium   formula  based    on  the  commutation 
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of  the  whole-life  premium  by  the  0^^^^  3|  per-cent  table, 
subject  to  an  adjustment,  in  the  case  of  a  single  premium,  for  the 
saving  (if  any)  on  commission.  The  subject  has  been  more  fully 
dealt  with  bv  Mr.  Moir  in  his  well-known  papers  on  the  Calculation 
of  Office  Premiums.  In  the  original  paper  {Trans.A.S.E.  vol.  iv, 
p.  255)  the  usual  commutation-formula  is  given  with  a  brief 
suggestion  that  the  annuity-values  (more  particularly  for  single 
premiums)  might  be  taken  at  "  3|  per-cent,  or  even  4  per-cent, 
"  should  the  Office  be  able  to  reahze  this  latter  rate,  because  the 
"  expenses  in  collection  of  premiums,  &c.,  are  likely  to  be 
"lighter."  In  the  revised  version  {T.F.A.,  vol.  ii,  p.  207), 
prepared  after  publication  of  the  British  Offices'  Mortality 
Exparience,  Mr.  Moir  emphasizes  this  suggestion  by  adding, 
with  more  particular  but  apparently  not  exclusive  reference  to 
with-profit  premiums,  that  "  the  highest  net  rate  of  interest 
that  the  company  can  expect  to  realize  should  be  adopted." 
I  shall  refer  presently  to  the  reasons  which  Mr.  ]Moir  gives  in 
support  of  this  view,  but  it  will  be  convenient  at  this  stage  to 
compare  the  niunerical  values  of  the  commutation-factors  on 
certain  bases,  at  a  specimen  age,  with  the  actual  ratios  that 
exist  in  practice  between  limited-payment  and  ordinary  whole- 
life  premiums.  For  this  purpose  I  have  taken  the  published 
rates  of  14  companies — selected  merely  as  representative 
companies  giving  the  same  compound  reversionary  bonuses  to 
ordinary  whole-life  and  limited-payment  pohcies — and  the 
resulting  comparison  is  shown  in  the  following  table  : 


t 

Values  of 

aso/aso  1 1 

J 
Values  of  jP'so/P'so 

OlMJSr/^ 

0^4% 

h™4% 

H^i  4% 

Highest 

Lowest 

Average 

1* 

19-79 

18-47 

17-98 

18-13 

19-2.5 

17-53 

18-3.5 

10 

2-35 

2-24 

2-20 

2-22 

2-40 

217 

2 -20 

20 

1-43 

1-39 

1-37 

1-38 

1-48 

)-3r, 

1-30 

3U* 

115 

1-13 

113 

1-13 

1-15 

1-11 

1-13 

*  For  these  values  of  t  llie  figures  relate  to  those  companies  only  tliat  piiijlisli 
single  and  30-paynient  premiums. 


The  differences  between  the  several  factors,  as  exhibited 
in  this  table,  may  not  appear  at  first  sight  very  great ;  but 
they  produce  (except  for  t  =  30)  substantial  differences  in  rates 
of  premium,  when  multiplied  by  a  whole-life  with-profit  premium 
of  about  £2.  lOs.  per-cent,  and  would  give  rise  to  appreciable 


256  Two  Notes  on  Questions  of  Office  Practice.  [July 

differences  in  the  rate  of  bonus.  It  will  be  seen  that  the  average 
ratios  are  very  close  to  the  Of-^'J  4  per-cent  commutation 
factors.  Only  one,  however,  of  the  14  companies  appears  to 
employ  this  basis — at  any  rate  without  adjustment — while  in 
several  cases  the  rates  seem  to  be  still  based  on  the  W^^^  or  H'^^ 
4  per-cent  table. 

It  is  perhaps  hardly  necessary  to  state  that  the  variations 
found  in  the  values  of  ^Pgo/Pso  "^  the  tables  of  the  selected 
companies  are  not  merely  the  result  of  a  practical  application 
of  Mr.  Moir's  principle  as  to  commuting  at  the  highest  net  rate 
that  the  company  can  expect  to  realize.  There  is  indeed,  no  sort 
of  correspondence  between  the  ratios  for  indi\'idual  companies 
and  the  rates  of  interest  earned  ;  the  lowest  rates  of  interest 
are  in  some  cases  associated  with  the  lowest  ratios,  and  some  of 
the  companies  that  commute  at  4  per-cent  have  not  for  many 
years — until,  perhaps,  quite  recently — earned  within  several 
shillings  of  that  rate.  Another  reason  must  be  found  for  the 
low  values  of  both  the  lowest  and  the  average  ratios,  and  that 
reason  no  doubt  is  the  presimied  superiority  of  limited-payment 
mortality  to  ordinary  whole- life  mortality.  This  reason 
obviously  weighed  with  Mr.  Moir  (to  whose  discussion  of  the 
subject  I  now  revert)  although  it  is  not  expressly  mentioned 
in  his  original  paper,  for  in  the  revised  version,  after  justifying 
the  commutation  of  the  whole-life  premiums  at  the  highest 
realizable  rate  on  the  grounds  that  expenses  are  lighter  and  that 
the  possibility  of  a  decrease  in  the  rate  earned  is  compensated 
by  the  chance  of  an  increase,  he  proceeds  : — "  Superior  mortality 
"  might  be  used  for  limited-pa^-ment  premiums  in  conjunction 
"  with  a  moderate  estimate  of  the  interest  rate.  It  is  probably 
"  better,  however,  to  use  a  higher  rate  of  interest  than  might 
"  otherwise  be  considered  right,  on  the  ground  that  this  course 
"  is  justified  by  the  light  mortality  and  saving  in  expense. 
"  Moreover,  this  course  would  give  the  greater  advantage  to  those 
"  policies  on  which  premiums  run  for  short  periods.  This  is 
"  probably  as  it  should  be  because  the  mortality  in  all  likelihood 
"  IS  more  favourable  on  ten-pa}Tnent  and  iifteen-pajTiient 
"  policies  than  on  twenty-five-pa}Tnent  and  thirty-pa}Tnent 
"  contracts.  .  .  "  It  is,  however,  open  to  question 
whether  the  supposed  superiority  of  limited-payment  mortahty 
ought  to  be  taken  into  account  in  calculating  limited-pajTnent 
rates,  and  in  any  case  it  seems  undesirable  to  rely  on  several 
different  reasons  for  adopting  a  given   course  without  being 
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clear  as  to  the  precise  amount  of  justification  which  each 
contributes.  If  none  of  the  three  reasons — the  saving  of  expense, 
the  possibiUty  of  investing  the  higher  hmited-payment  premiums 
advantageously,  the  superiority  of  limited-payment  mortality — 
is  in  itself  sufficient,  it  does  not  necessarily  follow  that  together 
they  constitute  a  sufficient  reason. 

The  saving  of  expense  may,  I  think,  be  dismissed  as  negligible. 
Even  in  the  case  of  a  single  premium  the  commission  would, 
as  a  rule,  be  at  least  equivalent  to  that  on  an  ordinary  whole- 
life  policy  if  allowance  be  made  for  the  probability  of  the  latter 
being  terminated  by  lapse  or  surrender,  and  the  saving  in  clerical 
work  and  postages  on  account  of  there  being  no  renewal  premiums 
to  be  collected  would  be  a  very  small  item. 

As  regards  interest — considered  solelv  as  such  and  not  as 
partly  a  method  of  giving  effect  to  a  difference  in  the  rates  of 
mortality — it  will  be  generally  agreed  that  if  the  limited 
premiums  are  obtained  from  the  whole-life  premiums  by 
commutation,  the  rate  of  interest  employed  should  be  a  future- 
experience  rate.  But  this  is  not  apparently  what  Mr.  Moir  means 
by  "  the  highest  net  rate  of  interest  the  company  can  expect 
to  reahze  "  ;  it  is  rather  the  3|  per-cent  rate  which  he  himself 
employs  for  calculating  whole-life  premiums.  For  such  purposes 
as  the  commutation  of  premiums,  when  the  factor  of  competition 
does  not  enter,  life  offices  invariably  employ  a  rate  materially 
lower  than  the  current  rate  on  investments  ;  and  rightly  so, 
because  it  is  certain  that  the  rate  of  accumulation  of  capital 
must  in  the  long  run  decline.  The  result  of  accumulating  a 
pound  for  1,000  years  at  i  per-cent  compound  interest  has  often 
been  quoted  in  popular  lectures  as  an  illustration  of  the  power 
of  compound  interest,  but  it  is  more  instructive  financially  as  a 
reminder  that  a  pomid  cannot  be  accumulated  for  any  very  long 
period  at  a  uniform  rate  of  compound  interest.  The  retardatioti 
of  the  gro^^i;h  of  capital  is  inevitable,  whether  it  be  brought 
about  by  an  actual  decline  in  the  rate  of  interest  such  as  was 
experienced  in  the  latter  part  of  last  century,  or  by  periodical 
destructions  of  capital  such  as  that  which  is  taking  place  at  the 
present  time,  and  life  offices  properly  give  effect  to  it  bv  adopting, 
in  calculations  involving  the  accumulation  of  receipts  during 
a  long  period,  a  lower  rate  of  interest  than  that  immediately 
obtainable.  Precisely  how  much  lower  that  rate  should  be  is 
no  doubt  a  matter  upon  which  opinions  may  reasonably  difter, 
but  an  assumption  that  the  net  rate  will  fall  from  i  to  3  per-cent 
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in  the  course  of  40  years  would  not,  I  think,  err  on  the  side  of 
over-caution.  What  the  rate  will  be  subsequently  is  not  of  much 
importance  for  present  purposes,  and  for  simplicity  it  may  be 
taken  as  remaining  constant  at  3  per-cent.  If  it  be  further  assumed, 
tor  convenience  in  calculation  that  l-\-i  decreases  during  the 
40  years  in  geometric  progression,  it  will  be  found  that  the 
commutation-ratios  by  the  0^-^'^  table  at  age  30  would  be  as 
follows  : 

0^^^^   Values  of  ai.]/au]( . 
Iiafe  of  Interest  decreasing  from  i  to  3  per-cent. 


t=l 

/=10 

/  =  20 

^  =  30 

19-22 

2-33 

1-43 

116 

These  ratios  are  about  equal  to  the  0--^'^  3|  per-cent — 19-11 — 
for  t  =  l,  and  to  the  O--^^^  3|  per-cent  for  the  remaining  values 
of  t. 

The  question  of  mortality  presents  more  difficulty.  If 
justification  for  the  emplo\Tnent  of  low  commutation-factors 
be  sought  in  the  British  Offices'  Experience  it  can  no  doubt  be 
found.  The  superiority  of  the  limited-pavment  mortality  in  that 
experience  over  the  0^^'^  is  well-known,  and  it  can  be  measured 
approximately  by  reference  to  the  limited-pa\Tnent  rates  given 
by  Mr.  Chatham  in  his  paper  on  "'  Premimns  deduced  from  the 
Mortahty  (1864-1893)  of  the  British  Life  Offices"  {T.F.A., 
vol.  i,  p.  109).  It  would  not  be  correct  for  present  purposes 
to  take  the  ratios  of  Mr.  Chatham's  hmited-payment  premiums 
to  the  whole-life  premium,  because  it  may  be  supposed — and  can 
be  shown  to  be  the  case — that  a  superior  class  of  lives  such  as 
that  observed  in  the  1863-1893  hmited-payment  experience  are, 
if  assured  by  with-profit  policies  on  the  compound  reversionary 
bonus  plan,  to  some  extent  compensated  for  their  superiority 
by  increased  bonuses  ;  that  is  to  say,  the  ratios  of  the  premiums 
for  compound  increasing  assurances  will  be  greater  than  those 
of  t^x  to  Pa;.  Since,  however,  an  average  office  premium  at 
age  30  for  a  whole-life  with-profit  assurance  can  be 
represented  by  A'^};;i-i'fa,^^^'l^^'''—t\mt  is,  by  the  3 J  per-cent 
net  premium  for  a  whole-life  assurance  with  an  anuual 
compound  reversionary  bonus  of  nearly  oOs.  per-cent — the 
requisite  ratios  will  be  given  b}'  comparing  with  the  value  of 
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tliis  expression  the  values  of  A^g^jj/a^ly^'^l  according  to  tlie 
limited-payment  experience.  The  values  of  A(3-,j%'aj3oj'^,  may 
be  obtained  with  sufficient  accuracy  from  Mr.  Chatham's 
8|  per-cent  rates  by  assuming  that  the  limited-payment  and 
O"-^'  values  of  asoy »  Osoir,— aso^,  fho'I^<—(hoiV,  and  030— «30  2^, 
are  in  the  same  proportions  at  2j  and  3|  per-cent  as  at 
3^  per-cent,  and  the  resulting  ratios  are  as  follows  : 


^=1 

2!  =  10 

^  =  20 

t  =  30 

18-29 

2-18 

1-33 

1-07 

These  ratios  represent  practically  the  effect  of  using  the 
limited-pa}Tnent  1863-1893  mortality  with  an  experience  rate 
of  interest,  and  might  therefore  be  regarded  as  a  suitable  basis 
for  obtaining  the  hmited  premiums  from  the  whole-life  (subject 
perhaps  to  a  precautionary  reduction  of  a  quarter  per-cent  in 
the  rate  of  interest)  if  the  superior  limited-payment  mortality 
may  be  properly  taken  into  account,  and  if  that  mortality  may 
be  supposed  to  be  the  same  for  all  values  of  t.  With  regard 
to  the  second  condition,  Mr.  Moir  suggests  that  the  superiority 
of  the  limited-pa}Tnent  mortality  Avill  be  more  correctly  represented 
by  using  normal  mortality  with  a  higher  rate  of  interest — the 
general  effect  of  which  is  to  give  lower  ratios  for  the  shorter 
terms  and  higher  ratios  for  the  longer — on  the  ground  that  the 
1863-1893  experience  gives  an  average  mortality  for  all  values 
of  t  and  may  be  supposed  to  show  too  low  a  mortality  for  the 
longer  terms  and  too  high  a  mortahty  for  the  shorter  terms. 
This  view  has,  I  beheve,  been  very  generally  accepted,  but  it 
seems  doubtful  whether  it  would  be  in  accordance  with  the 
facts.  Whatever  may  be  the  validity  of  the  theory  that  mortahty 
decreases  as  the  premium  increases,  it  is  surely  an  extreme 
appUcation  of  it  to  suppose  that  the  mortality  of  whole-life 
policyholders  progressively  improves  as  t  decreases  from  co  —  x 
to  1,  and  that  in  the  single-premium  policyholder  we  arrive 
ultimately  at  the  perfect  hfe.  Single-premium  policies,  and  to 
some  extent  5-  and  10-payment  policies,  are  taken  out  more 
as  investments  than  as  assurances,  and  while  it  is  true  that  from 
an  assurance  point  of  view  the  better  the  hfe  the  greater  will  be 
the  advantage  of  limiting  the  premiums  it  is  equally  true  that 
from  an  investment  point  of  view  the  worse  the  life  the  better 
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will  the  investment  be.  Self-selection  is  not  of  course  the  only 
factor  conducive  to  favourable  mortality,  but  so  far  as  its  influence 
extends  it  may  quite  possibly  be  most  strongly  operative  in  the 
cases  in  which  the  assurance  element  predominates,  that  is  in 
the  25-  and  30-payment  cases. 

There  are,  however,  objections  to  using  the  British  Offices' 
limited-payment  experience  in  any  way,  whether  directly  or 
indirectly,  for  the  purpose  of  calculating  office  premiums.  Some 
of  these  objections  are  special  to  the  pai-ticular  experience  and 
class  of  assurance  ;  others  are  of  a  general  nature.  To  take  the 
former  first : 

(1)  It  has  been  pointed  out  by  Mr.  Chatham  that  the  inclusion 
of  duplicates  in  the  limited-payment  experience  has  the  effect 
of  somewhat  under-representing  the  true  mortality. 

(2)  Single-premium  policies  are  not  infrequently  taken  out 
concurrently  with  the  purchase  of  an  annuity  solely  for  invest- 
ment purposes — either  without  medical  examination,  if  the 
annuity  is  purchased  from  the  office  granting  the  policy,  or  in 
any  case  without  self-selection  on  the  part  of  the  assured. 

(3)  The  selection  of  the  limited-payment  plan  is  probably 
much  more  influenced  now  than  was  the  case  in  1863-189.3 
by  considerations  as  to  the  income-tax  abatement  and  the  propor- 
tionate paid-up  policy  option,  and  by  the  general  tendency  to 
restrict  life  assurance  payments  to  the  term  of  active  professional 
or  business  life. 

(4)  Limited-payment  assurances,  especially  on  the  10- 
or  15-payment  plan,  are  somecimes  granted  at  ordinary  rates 
in  cases  which  would  not  be  accepted  without  addition  for 
ordinary  whole-life  assurances. 

The  objections  of  a  general  nature  are  that  the  self-selection 
that  may  have  occurred  in  the  early  history  of  a  particular 
kind  of  assurance  when  it  was  the  '"  option  of  the  few  "  cannot 
be  relied  upon  as  a  permanent  factor,  and  that  dift'erentiation 
as  regards  mortality  in  favour  of  a  particular  class  will  have 
the  effect  of  attracting  less  select  lives  to  that  class.  These 
objections  have  been  pointed  out  on  many  occasions  with  more 
particular  reference  to  endowment  assurances — by  Mr.  Chatham 
{T.F.A.,  vol.  i,  p.  125),  Mr.  Nightingale  and  Sir  George 
Hardy  {J. I. A.,  vol.  xxxvii,  pp.  182  and  184)  and  Mr.  Andras 
{Congress  Trans.,  VII,  p.  772).  It  should  be  stated  that 
both  Mr.  Nightingale  and  Sir  George  Hardy  thought  that  allow- 
ance  might    perhaps  be  made  for    lighter    mortality    in    the 
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loading  of  the  premiums,  but  it  is  not  clear  how  this  would  be 
done  or  that  it  is  ever  in  fact  done,  and  if  class  mortality  is  not 
taken  into  account  in  calculating  endowment  assurance  premiums 
there  is  a  certain  inconsistency  in  using  it  for  limited-pajinent 
premiums. 

The  conclusions  to  which  the  foregoing  discussion  of  the 
subject  seem  to  me  to  lead  are  that  neither  the  saving  of  expenses 
nor  the  supposed  superiority  of  limited-payment  lives  should  be 
taken  into  account  in  calculating  limited-payment  premiums, 
that  normal  mortality  and  a  future-experience  rate  of  interest 
should  be  the  basis  of  calculation,  and  that  consequently  (subject 
to  such  modification  as  may  be  caused  by  differences  of  opinion 
as  to  the  probable  future  course  of  the  rate  of  interest)  the  whole- 
life  premiums  might  be  commuted  by  the  0'^'^  table  with  3| 
per-cent  interest  for  single  premiums  and  2>\  per-cent  for  pay- 
ments extending  over  10  years  or  more. 

It  has  been  virtually  assumed  that  the  benefits  assured 
by  a  limited-payment  policy  of  the  type  under  discussion  are  the 
same  as  those  assured  by  a  similar  whole-life  policy.  This 
assumption,  however,  is  not  strictly  correct,  on  account  of  the 
proportionate  paid-up  policy  option  which  is  usually  given  in 
connection  with  limited-pajTiient  policies.  It  may  be  said  that 
a  benefit  of  this  nature  is,  or  ought  to  be,  entirely  subsidiary, 
that  the  proper  course  is  to  charge  the  requisite  premium  for  the 
assurance  and  to  decide  subsequently  what  paid-up  policy  option 
(if  any)  can  be  given,  and  that  if  the  proportionate  paid-up 
policy  is  too  much  it  is  the  paid-up  policy  option  and  not  the 
premium  that  should  be  altered.  This  is  no  doubt  true,  and  it 
is  perhaps  unfortunate  that  when  the  practice  of  giving  a 
paid-up  policy  option  was  introduced,  the  simple  expedient  of 
excluding  the  first  year's  premium  from  the  calculation — that  is, 
of  making  the  paid-up  policy  (u— 1  )/(<—]  )-ths,instead  of  7?/^-tlis 
of  the  sum  assured — was  not  generally  adopted.  But  the  propor- 
tionate paid-up  policy  is  now  firmly  established  in  office-practice  and 
in  popularity,  and  in  view  of  the  probability  of  its  being  retained, 
it  is  worth  while  to  consider  in  what  way  the  objections  to  it 
are  affected  by  the  method  employed  in  calculating  the  premiums. 
So  far  as  participating  policies  are  concerned,  the  practical 
objections  (apart  from  considerations  as  to  initial  expenses) 
are  not  very  serious  unless  the  proportionate  paid-up  policy  is 
(as  is  sometimes  the  case)  admitted  to  participation  in  future 
profits  in  addition  to  having  existing  bonuses  added  to  it.  But  in 
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the  case  of  a  non-participating  policy  it  is  well-known  that  in 
the  tables  of  most  companies  {t  —  n)t^nP'T+n  is  less,  and 
sometimes  materially  less,  than  ttVj.  for  many  values  of 
t  and  n  ;  and  for  reasons  which  it  is  unnecessary  to  state  this 
is  clearly  imdesirable.  Now  this  feature  becomes  somewhat 
more  pronounced  as  the  rate  of  interest  used  in  commuting 
the  whole-life  premiums  is  increased.  This  follows  from  the  fact 
that  the  commutation-rate  affects  the  shorter-term  premiums 
more  than  those  for  the  longer  terms,  but  the  precise  extent  to 
which  a  difference  in  the  rate  affects  the  two  quantities  in 
question  may  perhaps  be  usefully  illustrated  by  the  following 
examples  based  on  actual  office  whole-Ufe  non-participating 
rates  commuted  by  0'^^^  3|  per-cent  and  O--^''  4  per-cent : 


Valves  of  ffV'j.  ami  {f  -  n)t-n^'x+n- 


X 

t 

n 

Vx  COMMUTED  BY   Ql^J  3^% 

P'^  COMMUTED   BY    Ql*''  4%          j 

1 

ttV'^           \    {t-n)i.,,Vx^„ 

tl^'..                  (f-n)t-„P';r+« 

30 
30 

35 

10 
20 
... 

10 

5 

5 

10 

15 

5 

45-53                  43-10 

55-28                   5513 

54-76 

54-55 

49-84                  49-37 

f 

43-35                  42-70 
5362                  53-26 

52-66          ! 

52-18          i 

47-68                  46-98          t 

i 

It  will  be  seen,  from  these  figures,  that  the  3|  per-cent  com- 
mutation, as  compared  with  the  4  per-cent,  lessens — although 
it  does  not  remove — the  inducement  to  a  life  still  select  to  exercise 
the  option,  and  that  in  any  case  it  has  the  advantage  of  having 
secured  a  little  more  premium  if  the  option  is  exercised.  From  a 
practical  point  of  view  both  these  considerations  may  be  regarded 
as  affording  additional  reasons  in  favour  of  the  adoption  of  the 
lower  rate. 

Policy  Values. — The  second  question  submitted  for  consider- 
ation is  not  of  the  same  importance  as  the  first.  If  a  sufficient 
premiimi  is  charged  it  is  comparatively  immaterial  whether  the 
method  of  valuation  is  quite  consistent  with  that  adopted  for 
whole-Hfe  policies.  The  question  is,  however,  of  some  interest, 
and  not  only  academically,  for  in  the  possible  event  of  a  relatively 
large  amount  of  limited-paj-ment  business  being  transacted 
in  an  inter-valuation  period  the  usual  method  of  valuation  might 
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entail  an  inconvenient  diminution  of  the  surplus.  The  difficulty, 
of  course,  arises  from  the  valuation  rate  of  interest  being  lower 
than  that  used  in  commuting  the  whole-life  premiimis.  If  the 
valuation-rate  be  i  and  the  limited-pa}Tnent  premiums  have  been 
obtained  by  conniiutino-  the  whole-life  premiums  at  rate  /  by 
the  0^-^'^  table,  the  value  of  the  limit ed-pa\Tnent  policy  after  n 
years  on  the  assumptions  (l)that  limited-pa\Tnent  and  whole-life 
policies  are  to  be  placed  on  exactly  the  same  footing  as  regards 
reserves  and  contribution  to  surplus,  and  (2)  that  the  rates 
of  mortality  and  interest  are  in  accordance  with  the  commu- 
tation basis,  will  be  „V^  ^  [P'a.a'-ii+„  — ^P'.,.a-';-+„ ,— ]0™'.* 
(The  value  of  the  bonuses  will  be  the  same  for  both  hmited- 
payment  and  whole-life  policies,  and  is  omitted  for  present 
purposes.)  This  may  be  called  the  value  by  the  commutation- 
basis  method,  and  would  be  the  true  value  if  the  second  of  the 
two  assumptions  made  above  were  valid.  A  somewhat  better 
estimate  of  the  true  value  would  be  obtained  by  using  a 
decreasing  rate  of  interest  instead  of  ;'  in  the  valuation  of  the 
two  premiums. 

The  value  by  the  usual  or  Text-book  method  will  be 
^.r+n  —  t^' 3^x+nt^  +  ( P  .r  —  Px) Q-j+w  •  A.  deductiou  fur  renewal 
commission  is  sometimes  made  from  ^P'  and  P',  and  a 
similar  deduction  might  be  made  in  the  commutation  basis 
formula.  The  adjustment  would  not,  however,  be  suitable 
in  all  cases,  and  it  does  not  make  a  very  material  difference  in 
either  the  absolute  or  the  relative  values  given  by  the  two 
formulas. 

Mr.  H.  W.  Brown  in  "  Some  Questions  arising  in  the  Valuation 
of  Special  Class  Policies"  {Tratis.A.S.E.,  vol.  iv,  p.  387)  suggests 
that  a  constant  percentage  on  the  sum  assured  might  be  sub- 
stituted for  P'.,-~Pj-  in  the  usual  formula.  The  main  object 
of  the  suggestion  appears  to  have  been  to  avoid  the  nec3ssity 

*The  corresponding  expression  for  the  requisite  extra  reserve  (in  addition  to 
^x+n  —  t^x^x-i-nlTu}  has  bceu  deduced  in  a  ratlier  more  general  form  hy 
Mr.  A.  Fraser  in  his  Xote  on  "' Tlie  Special  Reserve  required  for  Future  Profits 
on  Limited  Payment  Policies  "  (T.F.A.,  vol.  vi,  p.  93),  to  which  reference  should 
bo  made.  The  writer  is  indebted  to  Mr.  Fraser  for  the  information  that  in 
a  fairly  large  limited-payment  class  of  some  years'  standing  the  total  reserve  by 
the  usual  method  was  almost  exactly  double  the  true  reserve,  and  that  in  that 
class  the  mortality  was  found  to  be  61  per-cent  of  tlie  O^^'l  as  compared  with 
74  per-cent  in  the  whole-life  class  and  52  per-cent  in  the  Endowment  Assurance 
class — nil  three  classes  being  with  profits. 
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of  valuing  the  loading  for  each  policy  individually,  but  this 
becomes  unimportant  when — as  is  presumably  now  customary — 
the  whole-life  loading  is  classified  with  the  sum  assured  in  the 
whole-life  schedules  as  a  negative  net  premium.  Apart  from  this 
consideration  the  suggestion  involves  only  a  modification  of  the 
ordinary  loading — which  is  itself  a  percentage  on  the  sum  assured 
— and  the  practical  difficulty  in  adopting  it  would  be  to  decide 
precisely  what  the  modification  should  be.  3Ir.  Brown  points 
out  that  "  the  constant  may  be  taken  rather  less  than  the  average 
"  whole-life  bonus  loading  on  account  of  the  larger  interest 
"profit  on  limited-payment  policies "',  but  that  excess  profit  cannot 
be  expressed  in  terms  of  a  constant  reduction  for  all  durations. 
No  doubt  it  would  be  possible,  by  comparison  of  the  policy- 
values  for  various  terms  and  durations  with  the  estimated  true 
values,  to  arrive  at  some  reduction  which  would  be  on  the  safe 
side,  but  this  process  would  be  laborious  and  not  in  the  end  very 
.satisfactory.  If  the  reduction  could  be  so  fixed  that  the  policy 
would  have  no  value  for  duration  0,  there  would  be  a  good  deal 
to  be  said  for  the  method,  but  although  in  some  cases  (as  in  the 
example  given  below)  this  would  produce  fair  results,  in  others — 
especially  in  the  case  of  a  single-premium  poHcy — it  would  give 
insufficient  values  for  the  longer  durations. 

A  simpler  modification,  which  has  not,  I  think,  been  previously 
sngo-ested,  is  to  substitute  for  ^P'  in  the  usual  fornnila  a  liyp(>- 
thotical  office  premiimi  calculated  by  commutation  of  the  whole- 
life  premium  on  the  valuation-basis,  so  that  the  value  after  n 
years  becomes  A.i.+„  — P'^. .  a.,./a,Ti-aj.+„,^r7r -f  (P'^,.— Px)aj.+» . 
This  method — which  may  be  called  the  hypothetical  office 
premium  method — has  the  practical  advantages  (1)  of 
entailing  no  alteration  of  the  usual  method  of  classification,  and 
(2)  of  making  the  policy-value  0  at  entry  and  distributing  over 
the  payment  term  the  valuation-loss  due  to  a  premium  of  t^' 
instead  of  P  aj/a7,  having  been  charged.  On  the  other  hand 
it  becomes  identical  with  the  usual  formula  as  soon  as  the 
payments  are  complete  and  consequently  does  nothing  to  meet 
the  difficulty  in  the  case  of  a  single-premiimi  policy.  It  is 
also  open  to  the  objection  that  it  takes  no  account  of  the  actual 
premium  paid  and  would  consequently  assign  the  same  values  to 
policies  subject  to  different  office-premiums.  This  objection 
would  be  serious  if  obviously  inadequate  premiums  were  charged, 
but  on  the  assumption  that  the  premiums  charged  are  reasonably 
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justified  by  the  interest  and  mortality   experience  it  is  of   no 
practical  importance. 

For  purposes  of  illustration  a  20-payment  policy  effected 
at  age  30  may  be  taken.  On  the  assumptions  that  the  premium 
charged  is  a  whole-hfe  premium  of  £2.  10s.  per-cent  commuted 
by  0'-^^  4  per-cent  (which  has  been  found  to  be  approximately 
the  average  basis  of  commutation),  and  that  the  valuation  is 
made  by  0^^^^^  2|  per-cent,  the  values  by  the  several  methods 
will  be  as  shown  in  the  foUowino;  table  : 


Liunted-Pmjinent  Policy- Values. 
2>0;  t  =  -20;V'  =  2-5  ;  ,P'  =  Pau-i/awF,  by  O'-'^'  4  per-cent. 

0M(5)  21  per-cent. 


By  Commctation-Basis 

M  ETHOD 

Bv  MODIFICA- 

n 

Bv  Usual 

Method 

(with  wiiole- 

life  loading) 

llOK  OF  USQAL 

Method 

(with  loading 

such  that 

«V=0) 

13?  Hypothe- 
tical Office 
Premium 
Method 

Interest 
4  7^  constant 

Interest 
decreasing  in 
40  years  from 

4  to  3% 

0 

0-00 

1-J9 

5-31 

0-00 

0-00 

5 

12-23 

12-99 

18-26 

13-31 

1400 

10 

26-65 

28-80 

33-08 

28-52 

3002 

15 

41-81 

46-19 

.50-10 

45-96 

48-44 

20 

(U-50 

66-87 

69-86 

66-16 

69-86 

30 

74-46 

76-21 

77-47 

74-70 

77-47 

40 

83-29 

84-29 

81-71 

82-83 

8471 

Even  if  0^-^^^  4  per-cent  be  considered  a  suitable  basis  for 
the  commutation  of  the  whole-life  premiums,  it  will  no  doubt 
be  agreed  that  ;m  ^xtra  reserve — as  compared  with  ,;V.,- — of 
more  than  the  01^^^^  4  per-cent  value  of  P'aj.+,i  — fP'a,.+„7:r^i 
ought  to  be  gradually  accumulated  (whether  from  interest 
profit  or  light  mortality)  during  the  payment  period.  The  values 
in  column  (3)  may  therefore  be  regarded  as  more  correctly 
representing  the  true  values,  at  any  rate  for  the  longer  durations. 
Judged  by  these  values  those  in  column  (5)  tend  to  become  too 
small.  The  hypothetical  office-premium  values,  while  always 
on  the  safe  side,  appear  to  offer  a  reasonable  compromise  between 
the  inconvenience  of  a  true  valuation  and  the  unnecessary  rigour 
of  a  valuation  bv  the  usual  method. 
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II. — Decreasing  Debts  on  Endowment  Assurances. 

Decreasing  debts  in  lieu  of  extra  premiums  have  been 
discussed  in  two  papers  read  before  the  Institute  (A.  W.  Sunder- 
land, J.I.A.,  vol.  xxix,  p.  419  ;  G.  F.  Hardy,  J.I.A.,  vol. 
xxxii,  p.  153),  but  in  each  case  with  special  reference  to  whole- 
life  assurances.  Under  present-day  conditions  the  question  more 
often  arises  in  relation  to  endowment  assurances,  and  I  propose 
in  this  note  to  discuss  it  in  that  connection. 

It  may  be  assumed  that  in  any  given  case  the  extra  premium 
that  would  be  charged  has  been  determined  according  to  the 
usual  office  practice — even  if  the  life  has  been  rated  up  in  the  first 
instance  by  an  addition  to  the  age — so  that  the  problem  is  not 
to  interpret  a  specified  addition  to  the  age  in  terms  of  a  decreasing 
deduction  from  the  sum  assured,  but  to  find  the  deduction  that 
would  be  equivalent  to  a  specified  annual  extra.  For  this  purpose 
it  is,  of  course,  necessary  to  make  some  assumption  as  to  the 
distribution  of  the  extra  risk.  The  representation  of  extra 
mortalitv  by  an  addition  to  the  age  is  not  now  considered  to  be, 
as  a  rule,  in  accordance  with  the  probable  facts,  but  Sir  George 
Hardy's  convenient  and  practical  assumption  of  equal  reserves 
(or  equal  expected  death-strain)  gives  a  distribution  that  may 
be  regarded  as  fairly  applicable  to  most  of  the  cases  arising  in 
practice — at  any  rate  if  select  moitality  be  employed  (as  it  should 
be),  for  in  that  case  the  extra  mortality  rises  steeply  and  naturally 
with  the  select  curve  instead  of  starting  in  the  abrupt  way 
indicated  in  Diagrean  I  of  Mr.  Burn's  Berlin  Congress  paper  on 
"The  treatment  of  under-average  lives  by  assurance  companies" 
{Congress  Trans.,  V,  p.  205)  and  rightly,  I  think,  described  by 
I\Ir.  Burn  in  that  paper  as  extremely  improbable.  Sir  George 
Hardv"s  method,  however,  involves  the  calculation  of  a  more 
or  less  complete  set  of  tables,  inasmuch  as  it  starts  with 
the  debt  and  arrives  at  the  extra  premium  by  way  of 
the  implicit  extra  mortality  on  the  assumption  of  equal  reserves, 
and  in  deahng  with  a  particular  case  it  is  probably  more 
usual  in  practice  to  determine  approximately  the  constant 
extra  mortality  corresponding  to  the  given  extra  premium  by 
reference  to  the  similar  effects  on  the  annuity-value  of  an  increase 
in  the  rate  of  mortality  and  an  increase  in  the  rate  of  interest, 
to  apply  the  principle  of  equal  death-strain  to  find  the  correspond- 
ino-  debt  at  intervals  of  5  to  10  years,  and  finallv  to  substitute  a 
roughly  equivalent  debt  decreasing  regularly  for  the  somewhat 
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irregular  series  thus  obtained.  An  alternative  method  sometimes 
adopted,  when  the  constant  extra  mortality  has  been  determined, 
is  to  calculate  the  value  of  an  increasing  temporary  assurance 
(and  thence  that  of  a  decreasing  assurance)  by  the  approximate 
relation  (IA)J,,  =100(1 +i")  (A|'f''^°'-A;i;:^ *'''),  in  which,  of 
course,  effect  must  be  given  to  the  altered  mortality  by  express- 
ing the  A's  in  terms  of  a's  and  suitably  altering  the  rates  of 
interest  at  which  the  latter  are  taken. 

Both  these  methods  are  open  to  the  objections  (1)  that  they 
over-represent  the  extra  mortality  in  the  first  few  years  of 
assurance,  (2)  that  they  involve  a  certain  amount  of  approximation 
and  careful  calculation  with  consequent  liability  to  error,  (3) 
that  they  are  inelastic  and  consequently  do  not  lend  themselves 
to  an  adaptation  of  the  debt  to  practical  requirements.  The  last- 
mentioned  objection  is  perhaps  the  most  serious.  The  chief 
obstacle  to  the  acceptance  of  a  decreasing  debt  is  its  prohibitive 
appearance  at  the  outset,  and  it  is  therefore  better  to  quote  a 
truncated  debt — that  is,  to  substitute  for  the  objectionable 
and  comparatively  useless  top  of  the  right  angled  triangle  (if 
one  may  consider  a  debt  geometrically)  an  equivalent  area 
later  on — but  any  added  complication  of  this  nature  is  almost 
out  of  the  Cjuestion  when  approximate  methods  are  employed. 
It  is,  I  think,  better  for  practical  purposes  to  tabulate  the  value 
of  a\jT^t  aiid  A'^,-^  for,  say,  quinquennial  ages  at  entry  on 
the  basis  of  two  or  three  equi-different  rates  of  extra  mortality. 
Any  distribution  of  extra  mortality  that  may  be  considered 
generally  suitable  can  be  assumed,  and  when  the  values  of  <t<i 
have  been  calculated  those  of  ^A'  can  be  obtained  at  once  by 
entering  the  Conversion  Table  with  /_ia'  and  deducting  ^E' 
(which  will  have  been  obtained  in  calculating  /a')  from  the 
result.  The  value  of  a  debt  of  any  requisite  shape  can  then 
be  found  by  summing  the  appropriate  section  of  the  j/A' 
column  ;  for  example,  the  debt  corresponding  to  an  extra  premium 
of  P'[,,j7  —  P[,j7  on  a  ^-year  endowment  assurance  will  be 
(P'— P)  <a72""''/fA'  remaining  constant  for  n  years  and 
then  diminishing  by  equal  annual  instalments  during  the  sub- 
sequent t—n  years.  The  debt  corresponding  to  P'^  — P — and 
also  that  corresponding  to  P'"  — P  if  tables  have  been  con- 
structed for  three  scales  of  extra  mortality — will  be  found  in  the 
same  way,  and  the  debt  equivalent  to  the  given  extra  premium 
can  then  be  found  by  interpolation.  A  deduction  of  2i  per-cent 
mav  of  course  be  made  from  the  result  in  cases  in  which  com- 
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mission  would  be  payable  on  the  premium.  The  particular  dis- 
tribution of  extra  mortality  assumed  will  be  a  matter  of  opinion, 
but  I  think  that  an  addition  to  the  select  9  increasing  in  arithmetic 
progression  to  a  constant  after  4  years  is  fairly  suitable.  It  might 
be  better  to  effect  a  smooth  junction  with  the  normal  curve  at 
about  age  55-60  as  suggested  by  Mr.  Burn  in  the  paper  already 
referred  to,  but  this  would  make  little  difference  so  far  as  endow- 
ment assurances  and  decreasing  debts  are  concerned,  since  the 
net  amount  at  risk  becomes  small  at  the  older  ages.  The  assump- 
tion of  a  constant  extra  after  the  first  few  years  has,  moreover, 
the  practical  advantages  (1)  that  the  extra  premium,  for  a  given 
endowment  term,  is  practically  independent  of  the  age  at  entry, 
(2)  that  the  extra  premium  is  approximately  proportional  to  the 
addition  to  the  mortahty — this  follows  at  once  from  the  fact 
that  1  /a  at  successive  rates  of  interest  is  nearly  in  arithmetic  pro- 
gression— and  (3)  that  the  decreasing  debt  on  this  assumption 
accords  fairly  well  with  the  convenient  practice  of  making  normal 
reserves.  These  consideratioiis  would  be  of  no  importance  if  it 
were  possible  to  determine  with  any  certainty  the  incidence  of 
the  extra  mortality;  but  as  in  the  present  state  of  actuarial 
knowledge  any  assumption  that  may  be  made  is  necessarily 
somewhat  arbitrary,  I  think  that  they  may  carry  some  weight. 

For  practical  purposes  the  values  ol"'  tu'  and  ^  ^A'  are  the 
most  convenient  to  work  from  as  they  give  with  very  little  trouble 
the  corresponding  debts  and  extra  premimns — with  any  desired 
constant  period  of  debt  to  start  with — for  any  endo\\Tnent  term. 
But  in  order  to  illustrate  their  use  I  have  prepared  the  following 
tables  : 
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Cwrespmiding   Det>ts   and   Extra    Premiiuns   on    the    assumption    that 

'  n  +  1  7  ■  ■    ^  4  -^  , 

q[x]+„=1x-+n-\ c  or  q\r\+n  +  c,  according  as  n  is  <4  or=  or>4. 
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" 
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Suppose,  for  example,  that  the  extra  premium  on  a  25-year 
endowTtient  assurance  at  age  30  were  75.  per-cent.  A  simple 
interpolation  between  0,  25-8  and  39-0  gives  a  corresponding 
debt  of  31-9  constant  for  11  years  and  decreasing  thereafter 
by  2-13  yearly. 

A  point  that  may  be  worth  mention  is  that  the  \alue  cf 
„  A^y  varies  very  little  dui-ing  the  usual  endowment  term, 
as  can  be  seen  by  inspecting  any  column  of  C^.  Consequently 
the  shape  of  a  debt  can  be  varied  (within  reasonable  limits) 
without  materially  altering  its  value  provided  the  area  be  un- 
altered. For  instance,  in  the  case  of  a  25-year  endowment  assur- 
ance a  debt  of  17|  decreasing  after  11  years  would  be  practically 
-equivalent  to  one  of  21,  decreasing  after  5  years,  because  both 
represent  a  total  debt  of  315.  The  principle  has  no  doubt  been 
apphed  to  truncate  triangular  debts  obtained  by  an  approximate 
method. 

It  is  not  usual  to  make  a  theoretically  accurate  reserve  for  a 
policy  subject  to  an  extra  premium,  and  it  would  not  presumably 
be  considered  necessary  in  the  case  of  a  policy  subject  to  a  debt, 
but  it  is  of  some  interest  to  compare  the  decreasing  debt  as 
obtained  on  the  assumption  of  a  constant  extra  mortality  after 
the  first  four  years  with  that  provided  for  on  the  same  assmnption 
by  the  normal  reserve.  The  following  examples,  in  which  a  simple 
reversionary  bonus  of  30^.  per-cent  per  annum  has  been  assumed 
and  the  basis  of  valuation  has  been  taken  as  0^^  3  per-cent, 
Avill  suffice  for  purposes  of  illustration  : 

Age  at  Entry  30.     L'ndoicment  Term  30  years. 
Extra  Mmiality  -01   affpr  \st  4  years. 
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reserve* 
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Age  at  Entry  A.Q.     Endowment  Term  20  years. 
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It  will  be  seen  from  the  comparatively  close  agreement  of 
the  debts  that  the  normal  reserve  gives  a  practically  true  reserve, 
and  that  after  the  first  few  years  the  debt  decreasing  after  11  years 
cives  better  results  for  the  longer  term  endowment  and  the 
debt  decreasing  after  6  years  for  the  shorter. 

Since  an  increase  can  be  regarded  as  a  negative  decrease,  it 
may  be  permissible,  notwithstanding  the  title  of  this  note,  to 
refer  to  a  particular  kind  of  increasing  debt  which  is  sometimes 
ofTered  as  an  alternative  to  an  extra  premium  on  a  with-profit 
pohcy,  namely,  the  debt  represented  by  a  deferment  of  the  vesting 
of  the  bonus.  An  increasing  debt  would  not  appear,  in  general, 
to  be  an  attractive  option,  but  under  the  comparatively  inoffen- 
sive guise  of  a  deferment  of  bonus  it  may  in  some  cases  prove 
more  acceptable  than  any  other  form  of  surcharge.  Two  minor 
objections  to  this  method  of  imposing  an  extra  are  (1)  that  it 
involves  practically  discounting  a  bonus  without  compensation 
if  the  rate  of  bonus  discounted  should  not  be  realized,  and  (2) 
that  it  does  not  accord  very  well  with  the  practice  of  making 
normal  reserves,  since  the  latter  will  obviously  be  too  large  in 
the  early  years.  These  objections  are  not,  however,  of  much 
importance.  A  more  serious  difficulty  is  that  it  is  not  possible 
to  obtain  in  this  way  an  equivalent  for  more  than  a  comparatively 
small  extra  premium  on  an  endowment  assurance.  Mr.  Burn 
has  sho^^^l,  in  the  Congress  paper  already  referred  to,  that  a 
considerable  amount  of  extra  mortality  can  be  provided  for  by 
deferring  an  average  bonus,  but  this  is  equally  true  of  a  small 
extra  premium.  On  the  basis  of  the  distribution  of  extra 
mortahly  assumed  in  this  note  the  extra  premium  that  could  be 
provided  for,  on  a  life  aged  30,  by  deferring  a  simple  reversionary 
bonus  of  305.  per-cent  per  annum  for  the  whole  endowment- 
term,  that  is,  by  making  the  bonus  payable  only  in  the  event  of 
the  life  assured  attaining  the  endo-wment-age,  would  be  approxi- 
mateiv  as  follows : — 


Kndowineut  term 
Kxtra  premium 

15 

20 

25 

s.     d. 

5     3 

30 

^.    ,/. 
7    u 

35 

s.    d. 

8     9 

J.    d. 
2     6 

J.    d. 
3     9 

Abstkact  of  the  Discussion. 

Mr.  E.  C.  SBDIONDS  said  he  proposed  to  offer  some  remarks 
under  three  heads  :  first,  limited-payment  premiums  ;  secondly, 
limited-payment  reserves  ;  and,  thirdly,  contingent  debts  under 
endowment  assurances — following  the  general  fines  of  the  paper. 
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With  regard  to  limited-payment  premiums,  he  noticed  that  the 
author  adopted  the  ordinary  whole-Ufe  premium  as  the  basis  for 
commutation.  Such  a  course  was  obviously  convenient,  but  he 
thought  it  should  be  remembered  that  the  ordinary  whole-life 
jDremium  itself  depended  upon  certain  assumptions  as  to  interest, 
&c.,  and  was  not  merely  a  fixed  quantity  which  could  be  operated 
upon  in  any  way  desired.  Referring  to  the  ratios  which  the  author 
deduced,  he  thought  one  possible  reason  for  the  continued  use  by 
some  companies  of  the  H'^^  or  the  H^'  4  per-cent  basis  might  be 
found  in  the  fact  that  probably  their  ordinary  whole-life  tables 
were  still  founded  upon  the  old  data,  and  that  this  being  the  case 
tbey  would  not  think  it  worth  while  to  alter  their  practice  with  regard 
to  commutation. 

With  reference  to  the  three  reasons  commonly  adduced  for  the 
more  favourable  treatment  of  limited-payment  cases,  he  was  quite 
in  agreement  with  the  author  regarding  the  expenses  ;  it  seemed 
to  him  that  no  abatement  could  be  made  under  that  head.  With 
respect  to  interest,  he  thought  that  many  felt  that  Mr.  Moir's  argu- 
ments were  based  upon  certain  assumptions  which  were  hardly 
likely  to  be  fulfilled  in  practice.  It  appeared  to  him  that  the 
argument  for  using  a  better  rate  of  interest  rested  upon  at  least 
two  assumptions  :  first,  that  the  rate  of  interest  in  future  would 
fall,  and  secondly,  that  it  would  be  possible  to  invest  the 
comparatively  large  premiums  received  over  a  short  term  of  years 
(and,  of  course,  the  dividends  upon  such  investments)  at  a  rate  of 
interest  which  would  be  permanently  greater,  i.e.,  a  rate  of  interest 
which  would  keep  up  after  the  general  rate  had  fallen.  Personally 
he  thought  that  the  second  assumption  was  hardly  justifiable, 
particularly  when  one  considered  the  prevalence  of  redeemable 
securities.  Therefore,  he  had  come  to  the  conclusion  that  on  the 
question  of  interest  no  allowance  of  any  consequence  could  be  made. 
In  respect  to  mortality,  as  the  author  pointed  out,  there  was  consider- 
able divergency  of  opinion.  Mr.  Chatham,  in  the  third  volume  of 
the  Transactions  of  the  Faculty  of  Actuaries,  expressed  the  opinion 
that  limited  -  payment  policies  were  subject  to  distinctly  better 
mortalit}',  and  he  supported  that  opinion  by  a  table  of  premiums 
which  showed  that  the  limited-payment  rates  were  only  about  90 
per-cent  of  the  whole-life.  He  gathered  that  the  author  was  some- 
what doubtful  as  to  the  alleged  sujieriority,  and  it  was  interesting  to 
look  at  his  reasons.  The  first  was  the  non-elimination  of  duplicates 
in  the  limited-payment  experience.  Personally,  he  hardly  thought 
that  that  would  have  any  serious  effect.  The  second  reason  was 
the  possible  prevalence  of  concm-rent  paid-up  assurances  and 
annuities  taken  out  as  investments.  That  was,  to  him,  a  rather 
curious  reason,  because,  from  one  or  two  tests  that  he  had  made, 
he  found  that  the  rate  of  interest  yielded  would  be  generally  not 
more  than  2|  per-cent,  so  that  it  did  not  seem  that  such  a  system 
of  dual  transactions  could  be  very  attractive.  He  did  not  think 
that  such  cases  would  be  very  common.  The  third  reason  was  the 
modern  popularization  of  limited-payment  policies,  and  this  needed 
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serious  consideration.  The  author  suggested  that  the  demand  for 
those  policies  had  been  stimulated  by  the  publication  of  tables 
and  so  forth,  and  also,  possibly,  by  the  special  conditions  as  to  paid- 
up  policies,  and  he  thought  that  these  things  had  a  decided  effect, 
but  he  was  loth,  in  the  absence  of  further  evidence,  to  consider  that 
the  limited-pa}auent  mortality  was  not  somewhat  better  than  that 
shown  by  whole-life  cases.  One  could  only  depend  upon  evidence, 
and  he  was  rather  interested  in  seeing  the  figures  which  were  given 
by  Mr.  A.  Fraser.  The  fourth  reason,  the  inclusion  of  under-average 
lives  at  tabular  rates  under  a  limited-payment  table,  depended  for 
its  validity  upon  the  prevalence  of  the  practice.  He  believed  that 
Messrs.  White  and  Whittall  had  shown  {J. I. A.,  vol.  xxiv,  p.  385) 
that  such  a  practice  was  quite  unsound,  and  it  certainly  re-acted 
unfavourably  upon  the  mortality  shown  by  the  limited-pajTnent 
policyholders.  The  question  whether  the  mortality  varied  with 
the  duration  during  which  premiums  were  payable  was  a  very 
interesting  one.  Mr.  Moir,  in  assuming  that  those  in  a  position  to 
pay  single  premiums  were  the  best  lives,  was  possibly  adopting  a 
law  which  was  presumed  to  apply  in  other  spheres  of  life.  He  did  not 
think  that  such  an  assumption  was  necessarily  correct,  and  he  was 
afraid  that  in  the  present  state  of  actuarial  knowledge  one  could 
not  attempt  to  solve  the  problem.  If  superior  mortality  were  proved 
to  exist  and  if  Mr.  Moir's  assumption  were  accepted,  an  increase 
in  the  rate  of  interest  was  a  very  convenient  method  of  making 
the  necessary  allowance. 

Passing  to  the  question  of  valuation,  he  thought  that  it  was 
agreed  that  the  Text  Book  method  yielded  extremely  awkward 
results.  Taking  the  author's  example,  that  method  demanded  a 
reserve  at  duration  0  of  5-3,  which  was  more  than  IJ  times  the  office 
premium  of  some  3-5,  and  even  after  ten  years  the  reserve  was  33-1, 
as  compared  with  total  premiums  received  of  34-8.  In  the  circum- 
stances it  was  not  surprising  that  other  methods  were  brought  for- 
ward. The  first  modification  suggested  was  the  average  loading 
method.  That  was  easy,  but  rough,  and  there  was  no  particular 
object  in  adopting  it,  unless,  as  might  happen,  the  limited-payment 
cases  were  valued  separately  from  the  general  body  of  whole-life 
policies.  In  that  case  the  average  loading  method  would  be  very 
convenient,  because  it  would  be  possible  to  get  the  value  of  loading 
for  the  whole  class  by  simply  taking  the  total  of  the  sums  assured, 
deducting  their  total  value,  dividing  the  difference  by  the  force  of 
discount,  and  apphdng  the  average  loading  to  the  result.  The 
"  hypothetical  premium  "  method  was  quite  convenient  and  doubtless 
the  somewhat  complicated  premium  needed  at  the  outset  could  be 
computed  from  prepared  tables.  In  connection  with  the  method 
employed  in  the  fifth  column  of  the  table  of  Limited-payment 
Policy  Values,  it  had  been  suggested  to  him  by  a  colleague  that  one 
might  deal  with  the  matter  by  spreading  the  value,  at  the  outset, 
of  the  limited-premium  loading  over  the  whole  dm-ation  of  the 
policy.  Such  a  process  gave  the  equated  loading  for  use  at  a  valuation 
instead  of  the  ordinary  whole-life  loading  assumed  by  the  Text-Book 
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method.  The  effect,  in  the  particular  case  taken  by  the  author,  was 
roughly  to  reduce  the  loading  from  -5  to  -3,  which  reduction  sufficed 
to  make  the  reserve  at  duration  0  nil  instead  of  5-3.  The  figures 
which  he  himself  had  calculated  appeared  to  reproduce  those  which 
were  given  in  the  fifth  column  of  his  table,  so  that  there  seemed  to 
be  no  doubt  as  to  the  identity  of  method.  The  commutation  basis 
method,  originally,  was  doubtless  good,  but  it  suft"ered  from  one 
rather  serious  defect,  in  that  it  appeared  to  involve  the  use  of 
valuation  factors  at  two  rates  of  interest.  With  the  ordinary  method 
of  grouping  that  feature  seemed  to  be  a  distinct  bar.  He  inclined  to 
the  view  that  the  modified  loading  method  was,  on  the  whole,  the  best 
of  the  various  methods  that  had  been  brought  forward.  It  seemed  to 
him  that  the  capitalisation  and  re-spreading  of  the  loading  was  in 
accordance  with  the  general  principles  of  current  valuation  practice. 
He  would  like,  however,  to  ask,  without  venturing  to  digress  unduly 
from  the  subject,  why  there  should  be  the  anomaly  at  all  ?  It  arose 
solely  from  the  use  of  an  artificially  low  valuation  rate  of  interest,  and 
it  was  not  by  any  means  the  only  anomaly  that  so  arose.  Possibly 
the  growth  of  limited-payment  business  in  future  might  strengthen 
the  forces  which  made  for  the  consideration  of  some  other  method 
of  valuation  more  in  accordance  with  actual  experience.  He  would 
go  so  far  as  to  hope  that  such  a  method  might  be  adopted. 

With  regard  to  the  question  of  contingent  debts,  whereas  Sir 
George  Hardy  took  a  deduction  and  found  a  rating-up,  the  author 
proposed  to  take  the  cash  extra  and  by  finding  the  constant  mortality 
to  get  the  debt  by  working  out  a  series  of  simple  equations.  The 
method  of  equal  death-strain  enabled  him  to  do  that  with  the  utmost 
facility.  There  was  no  doubt  that  the  decreasing  debt  was  liable 
to  considerable  criticism  on  account  of  its  extreme  heaviness  at  first, 
and  he  was  interested  in  the  suggestion  that  a  piece  should  be 
cut  off  at  the  beginning  and  added  later.  It  would  seem  that  by 
such  a  method  of,  as  it  were,  making  debts  to  measure,  the  wishes 
of  proposers  could  be  met  and  the  plan  made  more  popular.  The 
actual  variation  of  the  debts  could  be  made  by  reference  to  a  table 
of  temporary  assurance  values.  The  method  consisted  in  taking 
the  present  value  of  the  extra  premiums  that  ought  to  be  received 
and  spreading  it  out  by  a  combination  of  single-premium  term 
assurances,  much  as  was  done  in  office  practice  in  calculating  a  single 
premium  decreasing-term  rate.  The  plan  was  new  to  him  and  very 
interesting.  The  extra  mortality  which  the  author  assumed  was 
doubtless  a  fair  average  distribution,  but  it  did  seem  to  be  a  reflection 
on  actuarial  knowledge  that  actuaries  were  obliged  to  assume  a 
distribution  which  they  knew  to  be  quite  unrepresentative  of  certain 
types  of  extra  risk.  It  pointed  to  the  urgent  necessity  of  having  as 
soon  as  possible  an  investigation  into  the  question  of  the  incidence 
of  extra  risk,  and  he  hoped  that  after  the  war  such  an  investigation 
might  be  put  in  hand  without  delay.  The  idea  of  altering  the 
truncation  by  assuming  the  approximate  constancy  of  ,j  A^-  was 
quite  feasible  in  practice  for  short-term  endowments,  but  he  thought 
that  for  any  term  of  more  than  medium  length  it  vrould  lead  to 
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considerable  variations.  He  had  not,  however,  been  able  to  test 
the  matter.  The  deferment  of  bonuses  seemed  to  him  to  be  un- 
suitable for  cases  where  the  extra  mortality  was  concentrated  in 
the  early  years,  as  there  the  office  was  not  sure  of  receiving  adequate 
consideration  for  the  risk  of  loss.  The  debt  system,  on  the  other 
hand,  could  be  made  suitable  to  any  particular  incidence  of  extra 
risk,  because  the  consideration  was  received  at  the  outset  and  all 
that  had  to  be  done  was  to  adjust  the  valuation  reserves  so  as  to 
make  proper  provision  in  the  later  years. 

Mr.  C.  C.  MOXKHOUSE  said  the  problem,  as  regards  the 
calculation  of  limited  premiums,  was  to  estimate  what  rate  of  interest 
could  be  reasonably  expected  in  the  future.  The  only  data  available 
to  estimate  the  future  rate  of  interest  were  the  rates  that  had  been 
realized  in  the  past,  and  the  influences  that  were  likely  to  operate 
in  the  near  future.  During  the  last  twenty  years  the  average  rate  of 
interest  had  certainly  not  been  much  more  than,  if  as  much  as,  3f  per- 
cent after  deducting  tax.  Mr.  Hutton,  in  his  Presidential  address  to 
the  Faculty  of  Actuaries,  estimated  that  about  16  millions  had  been 
written  off  for  depreciation  in  the  last  16  years,  representing  4  per- 
cent of  the  total  invested  funds.  That  would  be  equivalent  to  taking 
^  per-cent  off  the  rate  of  interest  over  that  time,  which  reduced 
the  actual  rate  of  interest  realized — taking  depreciation  into 
account,  as  he  thought  one  ought  to  do,  in  estimating  the  rate 
of  interest — to  about  3|  per-cent  net.  Therefore,  it  seemed  to 
him  that  3i  per-cent  was  the  utmost  that  one  could  expect 
to  realize,  without  taking  into  account  any  influences  in  the 
future.  With  regard  to  those  influences,  there  was  of  course 
the  war,  with  the  depreciation  in  capital,  and  consequent 
increase  in  the  rate  of  interest;  there  was  also  the  high  income 
tax  which  would  to  a  very  large  extent  nullify  that  increase  ; 
and  also  the  practice  of  some  offices,  and  a  growing  practice, 
of  distributing  their  investments  over  a  much  wider  field  and 
so  earning  a  higher  rate  of  interest.  That  practice,  however, 
involved  the  risk  of  loss  of  income  in  particular  investments, 
and  that  must  be  very  evident  at  the  present  time.  Taking 
everything  into  consideration,  he  could  not  see  that  it  would 
be  safe  to  expect  a  much  better  rate  of  interest  in  the  future 
or  at  least  in  the  next  ten  or  twelve  years,  than  had  been 
received  in  the  past.  If  his  argument  was  correct,  3^  per- 
cent was  the  utmost  rate  that  should  be  used  in  calculating 
premiums.  Why,  then,  should  limited-premium  rates  be 
treated  differently  ?  Mr.  Moir's  argument  appeared  to  be  that 
if  limited-premium  rates  were  calculated  by  a  limited-premium 
table  and  loaded  to  a  lesser  extent  than  whole-term  premiums 
owing  to  the  smaller  expense  a  smaller  premium  would  be 
obtained,  and  this  could  be  allowed  for  by  commuting  a 
premium  based  on  one  rate  of  interest  at  a  higher  rate  of 
interest.  To  start  with,  he  did  not  see  that  limited-premium 
policies  were  such  an  important  class  that  they  ought  to  be 
based   on    a   special   mortality   table.     As   the   author   had   said, 
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that  was  not  done  in  the  case  of  endowment  assurances,  which 
were  a  much  larger  class,  and  probably  limited  premiums  were 
subject  to  the  same  influences  as  endowment  assurances  with 
regard  to  the  mortality  to  be  expected  in  the  future.  It  seemed 
rather  curious  that  limited  premiums  alone  should  always  be 
considered  from  the  point  of  view  of  the  assured  instead  of 
from  the  point  of  view  of  the  office.  If  the  mortality  of 
limited-premium  policyholders  was  so  good  they  were  the  one 
class  which  should  be  induced  to  pay  premiums  throughout 
life.  AMiy,  then,  should  they  be  given  special  terms  and  the 
office  so  forego  the  legitimate  profit  which  would  arise  if  they 
paid  premiums  throughout  life  ?  He  thought  with  regard  to 
the  longer  terms  it  was  quite  probable  that  if  the  ofhce  did 
not  give  such  good  terms  for  limited-premium  policies  the 
proposers  would  take  ordinary  whole-life  jiolicies.  With  regard 
to  the  shorter  terms  and  the  single  premiums,  the  argument 
did  not  apply,  because  the  policies  were  effected  for  quite 
different  reasons ;  they  were  not  assurance  but  investment, 
and  on  account  of  the  income  tax  allowance  they  worked 
out  as  a  rather  good  investment  for  the  assured.  The  only 
point  that  arose  was  whether  those  policies  in  themselves, 
not  as  compared  with  ordinary  whole-life  policies,  were  profitable 
to  the  office.  He  had  worked  out  a  few  cases  at  with-profit 
premiums — he  realized  that  the  fact  that  they  were  with 
profits  made  the  result  rather  better  than  one  would  expect — 
and  allowing  only  for  commission,  and  no  other  expense, 
he  found  that  whenever  the  insured  died,  pro\dded  the  bonuses 
were  maintained,  he  would  always  get  his  premium  back 
with  from  3|  to  4  per-cent  interest.  From  that  point  of 
view  it  did  not  appear  that  the  policies  could  be  very  profit- 
able, and  therefore  they  should  not  be  given  exceptionally 
good  terms. 

There  was  another  disparity  that  seemed  to  him  unjustifi- 
able. If  a  policyholder  wished  to  commute  his  premium 
he  was  charged  jDrobably  0'-^'^  3 J  per-cent  terms,  but  if  he 
wished  to  buy  an  annuity  he  was  charged  approximately  O^-*^'^^^ 
net  3  per-cent  terms.  The  O-^^^^'  and  0^"^  mortality  were 
practically  the  same.  On  the  annuity  the  office  had  the 
benefit  of  the  income  tax ;  while  on  the  commutation  there 
was  no  such  benefit.  The  policyholder,  from  his  point  of 
view,  was  buving  exactly  the  same  thing,  and  he  was  being 
charged  considerably  less  under  one  method  than  under  the 
other.  Also  by  commuting  a  man's  premium  the  office  was 
presumably  foregoing  mortality  profit.  \Miy  should  the  office 
forego  interest  profit  as  well  I  There  was  another  reason  why 
he  thought  short-term  limited-premium  policies  and  short- 
term  endowment  assurances  shoidd  be  discouraged  ;  they 
seemed  to  be  the  ultimate  refuge  of  unpatriotic  millionaires 
who  took  advantage  of  a  Government  concession,  a  concession 
which  under  no  cii'cumstances  was  ever  meant  to  apply  to  them. 
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Mr.  C.  R.  Y.  COUTTS  suggested  that  the  author  might 
explain  more  clearly  the  connection  between  the  impossibility 
of  accumulating  a  pound  for  a  thousand  years  at  4  per-cent 
and  a  probable  decrease  in  the  rate  of  interest  during  the  next 
forty  years.  The  cjuestion  of  the  future  rate  of  interest  was 
one  that  hardly  came  within  the  scope  of  the  paper,  but  he 
would  suggest  that  it  depended  on  the  relation  between  the 
supply  of  and  demand  for  capital.  Even  in  the  last  twenty 
years  there  had  been  so  many  changes  that  he  would  hesitate 
to  suggest  that  it  was  more  likely  to  fall  from  4  to  3  per-cent 
than  to  go  up  from  4  to  5  per-cent.  That  led  him  to  another 
point  arising  out  of  the  rate  of  interest,  namely,  the  rate  of 
interest  which  was  to  be  used  in  calculating  the  whole-life 
premiums,  which  formed  the  basis  for  the  commutation  for 
the  limited  premiums.  The  author  suggested  that  those 
premiums  would  be  based  on  something  like  3-|-  per-cent 
and  discussed  the  effect  of  commuting  whole-life  premiums 
by  annuities,  which  the  author  assumed  were  at  a  higher  rate 
of  interest  than  the  rate  of  interest  used  in  the  calculation  of 
the  whole-life  premium.s  in  the  first  instance.  But  it  was  pointed 
out  in  the  paper  that  an  average  whole-life  premium  at  age  30 
of  £2  10s.,  represented  a  3|  per-cent  net  premium  for  a  whole- 
life  assurance  with  a  compound  bonus  of  30s.  per-cent,  that  was 
to  say  that  a  man  who  paid  that  premium  was  getting  a  3|  per-cent. 
investment.  In  a  good  many  cases,  if  the  same  test  was  applied 
to  the  ordinary  whole-life  premiums,  taking  into  account  the  rate 
of  bonus  given  and  treating  it  as  part  of  the  benefit,  it  would  be  found 
that  the  interest  basis  was  at  least  4  per-cent,  if  not  more.  That 
only  applied  roughly,  becaiise  the  premiums  were  not  calculated 
to  provide  a  certain  rate  of  bonus  as  a  definite  liability  ;  thev  might 
have  originally  been  based  on  a  2|  per-cent  or  3  per-cent  net  premium 
rate,  with  a  loading  of  a  constant  and  a  percentage  ;  but  the  actual 
result,  however  calculated  originally,  Avas  to  give  the  man  something 
like  a  4  per-cent  investment.  If  that  were  so,  and  it  was  desired  to 
get  the  corresponding  limited-payment  rate  to  a  whole-life  premium 
which  gave  a  4  per-cent  investment,  it  seemed  to  him  that  one 
was  bound  to  use  a  rate  at  least  as  high  as  4  per-cent  for  the 
annuities.  If  the  commutation  were  based  on  annuities  at  a  lower 
rate  of  interest  than  4  per-cent,  the  limited-pa}Tnent  policyholder 
was  being  penalized ;  he  was  being  given  a  premium  which 
represented  an  investment  of,  say,  3f  per-cent.  Leaving  out 
of  account  the  c[uestion  whether  limited-payment  policyholders 
deserved  any  better  treatment — and  on  that  point  he  was  rather 
inclined  to  agree  with  the  author  and  Mr.  Monkhouse,  that 
the  considerations  of  expense  and  mortality  were  not  sufficiently 
important  to  be  taken  into  account — they  were  at  any  rate  entitled 
to  simple  justice.  In  that  connection  he  would  like  to  remind  Mr. 
Monkhouse  that  there  was  another  point  of  view  besides  that  of  the 
insurance  office.  One  did  not  always  look  on  a  policyholder  as  a 
person  out  of  whom  the  company  had  to  make  as  much  profit  as 
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possible,  but  sometimes  as  a  member  of  a  mutual  society,  and  the 
duty  of  the  office  was  to  try  and  hold  the  balance  equally  between 
the  different  classes  of  policyholders  and  do  equal  justice  between 
them — not  to  see  which  could  be  fleeced  to  the  greatest  extent. 
If  the  whole-life  premium  did  as  a  matter  of  fact  give  a  4  per-cent 
investment,  the  office  ought  not  to  use  a  lower  rate  of  interest  than 
4   per-cent  in  calculating  corresponding  limited-payment  premiums. 

The  next  point  he  wanted  to  refer  to  was  the  author's  reference 
to  the  anomaly  that  there  might  be  a  stage  when  a  non-profit 
limited-payment  policyholder  could  take  up  a  proportionate  paid- 
up  policy,  and,  if  a  first-class  life,  insure  for  the  balance  of  the  sum 
assured  at  a  lower  premium  than  he  paid  under  his  original  policy. 
Xo  doubt  all  actuaries  had  come  across  small  anomalies  of  that  kind. 
There  was  another  one  comparable  to  it,  and  that  was  the  case  of 
the  man  who  wanted  a  term  insurance  for  one  year,  and  was  able 
to  claim  commission  from  the  office  ;  he  took  out  a  non-profit 
whole-life  policy,  deducted  his  1  per-cent  commission,  and  thus  got 
his  term  assurance  at  appreciably  less  than  the  normal  term  rate. 
He  had  heard  of  a  case  where  that  had  been  done  for  some  years 
by  a  man  who  thought  he  was  the  sole  discoverer  of  the  method  ; 
the  man  told  the  medical  officer  that  he  went  round  from  office  to 
office  taking  out  a  whole-life  policy  and  taking  the  whole  of  the 
commission.  He  (the  speaker)  did  not  know  whether  the  policy- 
holder ever  succeeded  in  getting  commuted  commission  as  well  ! 
He  did  not  see  that  actuaries  should  allow  such  little  anomalies 
seriously  to  afiect  the  basis  on  which  they  calculated  premiimis. 

Dealing  with  the  question  of  policy  values,  the  author  had 
suggested  several  ingenious  ways  of  meeting  the  difficulty  arising 
under  the  old-fashioned  method  of  valuing  limited-payment  policies, 
under  which  a  reserve  had  to  be  set  up  against  a  policy  before  pay- 
ment of  the  first  premium,  which  was  certainly  undesirable.  All 
those  methods  had  reference  to  a  net  premium  valuation.  He  entirely 
agreed  with  Mr.  Simmonds  that  the  sooner  offices  got  back  to  more 
natural  conditions  and  more  into  touch  with  things  as  they  were, 
with  the  rate  of  interest  actually  being  earned,  with  the  rate  of 
mortality  experienced,  and  the  rate  of  expenses  they  were  working 
on,  the  better.  H  a  gross  premium  valuation  were  made  with  a  reserve 
for  future  profits,  none  of  those  difficulties  would  arise. 

With  regard  to  the  question  of  debts  in  lieu  of  extra  premiums, 
he  could  not  see  why  an  office  should  not  assess  a  man,  if  he  were  an 
under-average  life,  by  a  debt  in  the  first  instance  and  measure  the 
extra  risk  in  this  form  just  as  accurately  as  it  was  measured  as  a 
money  extra  or  an  addition  of  so  many  years  to  the  age.  They 
were  all  equally  unscientific,  because  there  were  practically  no  data 
on  which  to  calculate  extra  risks.  If  an  office  wished  to  give  effect 
to  an  extra  risk  by  means  of  a  debt  on  the  policy  he  could  see  no 
advantage  in  measm-ing  the  risk  in  the  first  instance  in  the  form 
of  an  extra  premium  and  then  converting  this  extra  premium  into  a 
deduction  from  the  sum  assured. 

Mr.  E.  G.  SALMON  agreed  \a  itli  the  author  that   the  saving   of 
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expense  due  to  the  premiums  being  limited  instead  of  being  payable 
throughout  life  might  be  regarded  as  negligible.  His  own  experience 
had  been  that,  apart  from  management  of  assets  and  interest  in- 
come, which  was  the  same  for  limited-payment  and  for  whole-life 
premiums,  the  renewal  expenses  were  exceedingly  small,  and  any 
difference  between  the  two  classes  was  certainly  negligible. 

On  the  question  of  mortality,  the  author  referred  to  the  British 
Ofl&ces  Experience,  1863-93.  The  difference  there  shown  between 
limited-pa\Tnent  and  whole-life  mortality  had  been  attributed  to 
several  causes,  but  his  own  experience  led  him  to  believe  that  there 
was  no  appreciable  difference  between  whole-life,  hmited-payment, 
and  endowment  assurance  mortality,  amongst  policies  issued  in 
recent  years  and  under  similar  conditions  in  any  one  office.  The 
Institute  experience  was  compiled  from  the  experience  of  offices 
over  many  years  ;  if  the  mortality  of  assured  lives  had  improved 
during  that  period,  which  he  thought  was  highly  probable,  and  the 
limited-payment  and  endowment  assurance  experience  was  on  the 
average  of  more  recent  date  than  the  whole-Hfe,  it  would  necessarily 
have  shown  a  better  rate  of  mortality  than  the  total  whole-life,  even 
if  the  rate  had  actually  been  the  same  as  the  whole-life  during  the 
latter  part  of  the  experience.  The  author  had  referred  to  Mr. 
Fraser's  experience  with  regard  to  endowment  assurance  mortality, 
but  it  was  quite  impossible  to  judge  which  was  the  better  mortality 
without  knowing  the  ratio  of  the  actual  to  expected  deaths  at  the 
different  ages  ;  the  whole-life  ratios  might  be  very  high  at  the  older 
ages  and  low  at  the  younger,  and  thus  although  the  total  ratio  for 
the  limited-payments  was  lower  than  the  whole-life,  the  ratios  at  the 
younger  ages  might  be  equal.  One  investigation  he  was  conversant 
with  showed  this  to  be  the  actual  fact.  Again,  the  British  Offices 
experience  was  the  aggxegate  of  the  separate  experiences  of  many 
different  Companies.  It  was  quite  possible  and  likely  that  the 
limited-pa}Tnent  and  endowment  experience  portions  of  those 
returns  might  have  been  contributed  by  the  lower  mortality  offices. 
That  defect,  of  course,  was  inherent  in  all  combined  office  mortality, 
and  should  give  cause  for  hesitation  before  assuming  that  the  0^', 
or  any  combined  office  table,  truthfully  represented  the  rate  of 
mortality  obtaining  in  any  particular  office  as  a  whole  or  in  any 
one  class.  In  fact,  its  use  by  an  indi\'idual  office  as  a  basis  for 
premiums  might  be  actually  unsafe. 

The  future  rate  of  interest  presented  a  difficult  problem,  especially 
in  view  of  the  increased  income  tax  ;  but  in  the  valuation  part  of 
the  paper  the  author  was  not  so  much  concerned  with  the  absolute 
rate  as  with  the  difference  between  the  experience  and  the  valuation 
rates.  There  he  thought  the  difficulty  arose  from  their  unpractical 
methods  of  valuation.  Mr.  Coutts  had  referred  to  the  matter,  and 
he  agreed  that  valuations  ought  to  be  conducted  on  a  rational 
basis  and  true  experienced  rates  of  mortality,  interest,  and  expense 
used.  Unless  that  were  done,  at  any  rate  in  theory,  anomalies  would 
frequently  occur.  The  Board  of  Trade  and  public  valuations  might 
be  on  a  3  per-cent  net  premium  basis  if  they  liked,  but  actuaries 
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in  all  their  theoretical  considerations  ought  to  recognize  that  the 

3  per-cent  valuation  was  only  put  forward  because  it  was  easily 
understood  by  the  public  and,  generally  speaking,  gave  in  total 
reserves  greater  than  those  which  were  really  required  for  present 
liabilities  and  future  bonuses.  In  theory  the  rates  of  premium, 
the  reserves,  the  surrender  values  and  the  distribution  methods 
ought  all  to  be  consistent,  and  that  was  only  possible  if  they  were 
all  based  on  the  true  experience  rates,  whether  of  mortality,  interest 
or  expense.  In  regard  to  reserves  for  limited-payment  policies 
he  therefore  submitted  that  the  true  limited-payment  formula 
should  be  based  on  that  given  in  the  first  paragraph  of  the  section 
of  the  paper  dealing  with  policy  values,  namely,  the  commutation 
basis,  but  so  modified  as  to  provide  for  future  bonuses  as  a  liability 
and  for  expenses  of  renewal  only.  A  point  on  which  he  felt  rather 
strongly,  although  perhaps  it  did  not  arise  directly  out  of  the  paper, 
was  that  valuations  should  more  and  more  tend  to  true  results 
based  on  experience.  So  long  as  the  total  reserves  on  their 
published  basis  were  at  least  as  large  as  on  the  true  it  mattered 
little  to  the  actuary  what  basis  was  adopted,  although  of  course 
the  nearer  it  approximated  in  detail  to  the  truth  the  more  it  should 
please  the  actuary. 

Mr.  W.  P.  ELDERTON  said  that  in  the  first  table  given  by  the 
author  he  showed  that  the  commutation  basis  adopted  by  certain 
offices  was  more  generous  than  the  0^^  4  per-cent.  Of  course  it  was 
open  to  any  office  to  maintain  that  it  was  worth  while  to  give  some 
particular  benefit  on  specially  good  terms,  in  order  to  attract  business. 
In  general  if  that  argument  were  used  there  was  not  very  much 
to  be  said  in  reply,  unless  one  cared  to  expend  one's  energies  in 
criticising  either  the  so-called  morality  or  otherwise  of  such  an 
action.  But  in  the  particular  case  under  discussion  such  an  argument 
would  hardly  hold  good.  It  might  explain  one  generous  rate,  but  it 
could  hardly  explain  the  large  number  of  cases  in  which  com- 
mutation was  made  upon  very  generous  terms.  The  explanation 
was  supposed  to  be  either  expenses,  or  interest,  or  mortality.  The 
expenses,  all  agreed,  had  little  influence.  Apparently  there  was  a 
slight  difference  of  opinion  in  regard  to  interest.  Mr.  Monkhouse 
estimated  it  at  3|  per-cent,  and  one  had  to  deduct  a  good  deal  from 
that  3-J-  per-cent  for  war  depreciation.  Mr.  Coutts,  from  a  different 
point  of  view,  seemed  to  think  a  defence  could  be  made  out  for 

4  per-cent,  because  certain  premiums  accumulated  at  4  per-cent 
gave  certain  results  that  had  obtained  in  the  past.  Looking  back  to 
1906,  an  office  which  commuted  premiums  then  on  a  4  per-cent 
basis  for,  say,  a  five-year  limited-payment  must  have  made  a  very 
bad  investment.  With  regard  to  mortality,  he  had  never  been  able 
to  satisfy  himself  that  the  separation  of  the  Institute  experience 
into  classes  proved  anything  at  all.  It  seemed  to  him  that  it  was 
very  largely  a  question  of  the  dates  when  policies  were  effected,  and 
that,  combined  with  the  suggestion  that  the  selection  of  the  few 
might  be  of  importance  and  the  selection  of  the  many  of  no  import- 
ance, possibly  explained  any  differences  in  mortality  that  had 
arisen. 
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As  an  offset  against  the  supposed  advantages,  there  were  the  un- 
duly large  paid-up  policies  and  the  surrender  values  ;  the  latter 
were  frequently  based  on  the  inflated  paid-up  policy  values.  In 
connection  with  single-premium  policies,  he  believed  it  was  some- 
times arranged  that  the  surrender  values  should  be  very  nearly 
equal  to  the  one  premium  paid,  or  that  the  policyholder  might 
borrow  95  per-cent  or  some  other  portion  of  that  premium.  In  either 
case  he  was  getting  a  far  better  surrender  value  than  he  would  get 
under  a  whole-life  policy  if  he  effected  it.  That  meant  that  as 
compared  with  ordinary  whole-life  policies,  with  premiums  payable 
throughout  life,  the  limited-payments  were  charged  lower  premiums 
and  obtained  better  benefits.  It  might  be  that  the  ordinary  whole- 
life  premiums  were  too  high,  but  he  thought  that  some  such  factors 
as  low  mortality  and  high  interest  would  have  to  be  brought  into 
account  to  justify  some  of  the  non-profit  premiums  that  were 
charged. 

With  regard  to  the  valuation  of  single-premium  policies,  he  would 
suggest  that  an  0^^  2i  per-cent  or  0**'*'  2J  per-cent  valuation 
possibly  included  some  allowance  for  loading.  Taking  an  ordinary 
whole-life  policy  on  the  0^^'^'  2|  per-cent  basis  they  did  not  have  a 
real  loading  at  all,  and  a  corresponding  anomaly  was  found  in  the 
single-premium   policy   valuation. 

As  regards  the  second  note,  he  thought  that  it  woidd  be  useful 
to  take  a  premium  and  find  out  the  various  types  of  mortality  that 
could  give  that  premium,  and  to  work  out  from  those  mortalities 
the  debts  that  arose.  If  that  were  done,  a  very  large  amount  of 
information  about  both  debts  and  mortality  generally  might  be 
obtained.  That  would,  of  course,  be  following  out  the  lines  of  Sir 
Gerald  Ryan's  early  paper  and  the  paper  by  Messrs.  White  and 
Whittail.  He  must  confess  to  a  prejudice  in  favour  of  a  level  debt. 
He  did  not  think  it  was  less  acceptable  to  a  proposer  than  a  decreasing 
debt,  if  only  because  it  appealed  to  what  was  once  called  in  the 
Institute  the  "  gambling  tendencies  of  the  human  race." 

He  would  like  to  try  and  summarize  the  conclusions  that  the 
paper  and  discussion  appeared  to  have  brought  out.  First,  that 
commutations  had  been  too  generous.  The  reason  for  that  was 
that  the  wish  was  father  to  the  thought,  and  perhaps  not  a  good 
father.  Secondly,  that  there  were  difficulties  in  valuation  and  that 
those  difficulties  arose  owing  to  the  inconsistency  of  assuming  one 
rate  of  interest  one  minute  and  five  minutes  later  assuming  a  very 
different  one.  Thirdly,  that  debts  had  to  be  worked  out  on  a 
hypothetical  mortality  table,  because  up  to  the  present  no  data  had 
been  collected  showing  what  the  extra  mortality  was  like  on  a  large 
enough  scale  to  make  it  worth  the  use.  Those  were  not  very  satis- 
factory conclusions,  because  they  implied  a  lot  of  criticism,  but 
certainly  that  criticism  was  well  deserved. 

The  PRESIDENT  was  sure  the  members  would  pass  a 
hearty  vote  of  thanks  to  Mr.  Todhunter  for  his  paper.  To  the 
duties  of  Honorary  Secretary  he  had  added,  like  Mr.  Besant,  the 
labour  of  writing  a  paper,  and  the  Institute  owed  him  a  double  debt 
of  gratitude. 
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The  motion  was  carried  unauiniously. 

Mr.  TODHUNTEE  said  that  he  had  been  asked  by  Mr.  Coutts 
to  state  a  little  more  fully  his  reasons  for  using  a  decreasing  rate  of 
interest.  The  difference  of  opinion  between  Mr.  Coutts  and  himself 
appeared  to  arise  from  the  fact  that  Mr.  Coutts  referred  to  the  rate 
of  interest,  whereas  he  (the  author)  was  considering  the  rate  of 
accumulation.  The  important  thing  was  the  rate  of  accumulation, 
and  he  thought  theory  showed  that  whatever  might  happen  to  the 
rate  of  interest  the  rate  of  accumulation  must  in  the  end  be  a 
decreasing  rate.  Mr.  Monkhouse's  investigations  as  to  the  effect 
of  depreciation  had  a  direct  bearing  on  this  question.  It  seemed 
clear  that  in  considering  the  accumulation  of  premiums,  depreciation 
must  be  taken  into  account,  and  that  their  calculations  should  be 
based  on  a  rate  of  accumulation  and  not  on  a  rate  of  interest.  He 
was  much  interested  in  Mr.  Simmonds's  independent  method  of 
obtaining  the  modified  loading  formula,  but  he  was  not  personally 
in  favour  of  the  use  of  that  formula,  as  it  seemed  to  give  inadequate 
values  for  the  longer  durations.  He  had  to  congratulate  himself 
on  having  had  the  pleasure  of  hearing  Mr.  Monkhouse's  admirable 
reasons  for  not  commuting  whole-life  premiums  on  such  favourable 
terms  as  had  been  customary.  The  idea  that  a  limited-payment 
policyholder  should  be  deterred  from  taking  a  limited-payment 
policy,  and  encouraged  to  take  a  whole-life  policy,  was  a  most 
subtle  and  ingenious  one.  The  reason  given  by  Mr.  Salmon  for  the 
superiority  of  the  1863-1893  limited-payment  mortality  was  very 
suggestive.  It  would  certainly  go  much  farther  than  such  a  small 
matter  as  the  inclusion  of  duplicates  to  explain  the  difference  between 
the  mortality  in  the  different  classes. 


LEGAL  NOTES. 

By  William  Charles  Sharman,  F.LA.,  Barrister-at-L(iw. 

1  HE  question  as  to  whether  a  lien  can  be  acquired 
upon  a  policy  of  assurance  in  respect  of  the  payment 

without  request. 


Premiums  paid  c       ^  •  ^  -i  i  ■    i 

voluntarily  and    of  the   piemiums   voluntaiily  and   without    request 

without  request.  i^  J  i 


was  considered  in  the  case  of  In  re  Jones'  Settlement. 
Stunt  V.  Jones,  reported  1915  L.R.  1  Ch.  373. 

The  facts  are  as  follows  :  Certain  policies  for  £2,000  were 
assigned  to  the  trustees  of  an  ante-nuptial  settlement  dated 
25  January  1876.  The  husband  covenanted  with  the  trustees 
to  pay  the  premium,  and  it  was  also  provided  that  the  trustees, 
with  the  consent  of  the  wife  during  her  life  and  at  their  absolute 
discretion  after  her  decease,  might  apply  any  part  of  the  income, 
or  if  that  was  insufficient  any  part  of  the  capital  of  the  trust 
premises  in  paying  the  premium,  but  it  should  not  be  obligatory 


1915.]  Legal  Notes.  283 

on  the  trustees  to  enforce  the  husband's  covenant  in  relation  to 
the  pohcies,  or  to  apply  any  part  of  the  income  or  capital  in  pay- 
ment of  the  premiums,  and  no  omission  or  neglect  in  respect 
thereof  should  be  chargeable  as  a  breach  of  trust.  The  husband 
died  on  28  September  1914,  intestate,  and  the  wife  took  out 
administration  to  his  estate,  which  was  worth  £108.  The  policy 
monies,  amounting  with  bonuses  to  £3,257,  were  received  by  the 
trustees. 

On  28  October  1914,  the  wife  wrote  to  the  trustees  informing 
them  that,  her  husband  having  no  sufficient  means  of  his  own, 
she  had  for  quite  twenty-five  years  paid  the  premiums  and  thereby 
saved  the  policies  from  lapsing,  and  claiming  recoupment 
accordingly.  It  appeared  that  from  1890  to  1914  the  wife  had 
paid  £890  premiums  direct  to  the  insurance  office,  and  she  had 
also  paid  various  sums  to  her  husband  out  of  which  he  had  paid 
a  few  premiums,  but  her  claim  was  limited  to  recoupment  of  the 
£890  directly  paid  by  herself.  These  payments  were  admittedly 
made  without  any  request  by  the  trustees,  and  the  wife  had  never 
requested  them  to  pay  the  premiums  out  of  the  income  or  capital 
under  their  power  in  that  behalf,  the  existence  of  which  she  had 
forgotten.  She  paid  the  premiimis  to  prevent  the  policies  from 
lapsing  and  without  any  agreement  or  imderstanding  with  her 
husband  in  relation  thereto.  On  18  Xovember  1914,  the  trustees 
issued  this  summons  to  determine  {inter  alia)  whether  the  wife 
was  entitled  to  recoupment  of  the  £890  out  of  the  policy  monies. 

Mr.  Justice  Astbury  in  his  judgment  said  :  "  The  first  question 
'■  in  this  summons  is  whether  the  wife  is  entitled  to  repayment 
"  out  of  the  pohcy  monies  of  the  £890  premiimis  paid  by  her  in 
"  her  husband's  lifetime.  She  found  that  her  husband  was  unable 
"  to  pay  these  premiums,  and  unfortunately  without  any  request 
"  by  her  husband  or  the  trustees  she  voluntarily  paid  them  for 
"  twenty-five  years,  with  the  result  that  the  policies  and  bonuses 
"  have  accrued  to  the  trust.  There  was  a  provision  in  the  settle- 
"  ment  that  the  trustees  with  the  wife's  consent  might  apply 
"  income  or  capital  in  payment  of  premiums,  but  this  was  not 
"  acted  on  and  no  request  in  that  behalf  was  made  by  the  wife. 
"  In  In  re  Leslie  (23  Ch.  D.  552,  565)  it  was  held  that  when  a 
"  person  not  the  sole  beneficial  owner  pays  the  premiums  to  keep 
"  up  a  policy  of  life  assurance,  he  is  entitled  to  a  lien  on  the 
"pohcy  or  its  proceeds  in  the  following  cases  :  (1)  By  contract 
"  with  the  beneficial  owner  ;  (2)  By  reason  of  the  right  of 
"  trustees  to  an  indemnity  out  of  their  trust  property  for  money 
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expended  by  them  in  its  preservation  ;  (3)  By  subrogation  to 
their  right  of  some  person,  who  at  the  request  of  the  trustees 
has  advanced  money  for  the  preservation  of  the  property  ; 
(4)  By  reason  of  the  right  of  a  mortgagee  to  add  to  his  charge 
any  money  paid  by  him  to  preserve  the  property.  In  no 
other  cases  can  a  hen  on  a  pohcy  for  premiums  paid  be  acquired 
by  a  stranger  or  by  a  part  owner  of  the  pohcy.  In  the  present 
case  I  regret  I  am  obhged  to  come  to  the  conclusion  that  the 
wife's  payments  were  voluntary,  and  that  she  is  not  entitled 
of  right  to  recover  them." 


The  case  of  HamjAon  v.  Toxteih  Co-operative  Provident 
SsTct'rsM.  Society  (Limited)  reported  31  T.L.R.  314;  C.A. 
S^ss^'^^cIS  (1915)  ;  W.N.  143,  is  concerned  with  the  question 
as  to  whether  a  trading  Society  granting  insurance 
based  on  the  amount  of  a  Member's  purchases  comes  within  the 
provisions  of  the  Assurance  Companies  Act,  1909.  The  case 
was  an  appeal  from  a  decision  of  the  County  Palatine  Court. 

The  defendants  were  an  industrial  and  provident  society 
established  in  1891  and  registered  under  the  Industrial  and 
Provident  Societies  Act  of  1876.  They  carried  on  the  trade  of 
general  dealers,  both  wholesale  and  retail.  In  1911  the  defendants 
amended  their  rules  so  as  to  provide  that  they  should  have  the 
power  to  carry  on  the  business  of  insurance  as  provided  by 
Rule  14  (a)  which  was  added  to  their  rules  and  was  as  follows  : 
The  committee  of  management  may  from  time  to  time  invest 
in  any  manner  permitted  by  the  rules  of  the  society,  or  may 
appropriate  out  of  any  investment  so  made,  or  from  the 
profits  of  the  business  such  amounts  as  are  authorised  by  the 
general  meetings  of  the  society,  to  form  a  fund  for  insuring 
the  buildings,  fixtures,  and  stock  against  losses  by  fire  or 
other^^'ise,  also  for  providing  a  sum  to  be  paid  on  the  death  of 
a  member,  or  the  wife  or  husband  of  a  member,  such  sum  to 
be  proportioned  to  one  year's  average  purchases  of  the  member 
from  the  society  during  the  three  years  immediately  preceding 
death.  Xo  payment  to  be  made  on  account  of  any  person  whose 
"  membership  has  not  extended  for  a  period  of  twelve  months." 
After  the  adoption  of  this  rule,  the  society  advertised  "  free  hfe 
assurance  "  and  that  it  paid  4s.  in  the  pound  on  the  average 
twelve  months'  purchases  on  the  death  of  a  member  or  a  husband 
of  a  member,  and  '2s.  in  the  pound  on  the  death  of  a  married 
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woman  member  or  wife  of  a  member,  and  simas  were  in  fact 
paid  on  the  deaths  of  members  and  of  the  husbands  and  wives 
of  members. 

The  plaintiff,  a  member  of  the  society,  brought  this  action, 
alleging  that  the  society  was  carrying  on  life  assurance  business 
and  was  an  assurance  company  within  the  Assurance  Companies 
Act,  1909,  and  that  the  business  was  ultra  vires,  and  in  any 
case  could  not  be  carried  on  without  a  deposit  of  £20,000  in 
accordance  with  the  Act.  She  claimed  a  declaration  that  certain 
purchase  books  issued  by  the  society  either  alone  or  with  the 
membership  cards  or  the  rules  of  the  society  were  poHcies  of 
assurance  on  human  life  and  void,  an  injimction  to  restrain  the 
society  from  issuing  any  further  policies  of  assurance  on  human 
life  and  from  carrying  on  the  business  of  life  assurance,  and  an 
account  of  monies  expended  in  carrying  on  the  business  of  life 
assurance.  The  Vice-ChanceUor  held  that  the  purchase  books 
or  vouchers,  advertisements,  membership  cards,  and  rules  of 
the  society  together  constituted  poHcies  of  assurance,  and  that 
the  society  was  unlawfully  carrying  on  a  Hfe  assurance  business 
without  having  made  a  deposit  of  £20,000  in  accordance  with 
the  Assurance  Companies  Act  1909,  and  he  made  a  declaration 
accordingly.  The  society  appealed  and  the  appeal  was  heard  by 
Lord  Cozens  Hardy,  M.R.,  Philhmore,  L.J.,  and  Joyce,  J. 
Their  Lordships  (Phillimore,  L.J. ,  dissenting)  allowed  the  appeal. 

The  Master  of  the  Rolls  said  :  "  It  is  necessary  to  consider 
''  the  provisions  of  the  Assurance  Companies  Act.  It  apphes 
"  (section  1)  to  every  corporation  carrying  on  within  the  United 
'■'  Kingdom  (a)  hfe  assurance  business,  that  is  to  say,  the  issue 
"  of  or  the  undertaking  of  hability  under  poHcies  of  assurance 
"  upon  human  hfe.  By  section  30  (a)  a  pohcy  on  human  hfe  means 
"  any  instrument  by  which  the  payment  of  money  is  assured  on 
"  death  (except  death  by  accident  only)  or  the  happening  of  any 
"  contingency  dependent  on  human  hfe,  or  any  instrument 
"  evidencing  a  contract  which  is  subject  to  pa}Tnent  of  premiums 
"  for  a  term  dependent  upon  human  hfe.  Xow  it  is  clear  that  a 
"  pohcy  within  the  meaning  of  the  Act  must  be  in  writing,  or 
"  at  least  be  evidenced  by  writing.  The  Life  Assurance  Act, 
"  1774,  provides  this,  and  the  use  of  the  word  '  instrument  '  in 
"  Section  30  conclusively  shows  this.  It  is  necessary  next  to 
"  consider  the  nature  of  the  defendant  society  and  what  it  is 
"  they  are  doing  which  is  said  to  amount  to  carrying  on  a  hfe 
"  assurance  business.     The  defendant  society  is  an  industrial 
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"  and  provident  society  duly  registered  under  the  Act  of  1876. 
"  Its  objects  as  defined  by  the  rules  are  to  carry  on  the  trades 
"  of  general  dealers,  both  wholesale  and  retail,  and  it  appears 
"  to  be  a  highly  prosperous  company.  By  rule  14,  the  net  profits 
'■  are  to  be  applied  in  paying  or  providing  for  (1)  expenses 
'■  of  management ;  (2)  and  (3)  interest  on  paid  up  capital  and 
''  loan  capital ;  (4)  depreciations  ;  (5)  such  other  sums  as  any 
"  quarterly  meeting  may  vote  for  the  objects  of  the  society  ; 
"  (6)  a  reserve  fund  for  any  purpose,  whether  charitable,  philan- 
'■  thropic,  of  public  utility  or  any  other  purpose  whether  within 
"the  objects  for  which  the  society  is  formed  or  not  ;  (7)  any 
'•'  other  sums  the  committee  consider  necessary  for  contingencies, 
"  and  (8)  \\  per-cent  to  the  educational  fund  and  the  remainder 
"  to  be  divided  among  members  and  non-members  in  proportion 
"  to  their  purchases  from  the  society,  but  the  non-members  are 
"  only  to  receive  one-half  the  rate  which  is  allocated  to  members. 

"  The  society  for  some  years  effected  what  is  described  as  a 
'•'  collective  policy  with  the  Co-operative  Insurance  Society 
"  (Limited)  to  provide  for  each  member  who  should  die  during 
"  the  currency  of  the  policy  4s.  in  respect  of  each  £1  of  his  average 
"  purchases.  Xo  question  arises  on  this  policy.  It  occurred, 
"  however,  to  the  managers  that  it  might  be  advantageous  to 
"  drop  this  policy  and  to  arrange  for  equivalent  benefits  to  be 
"  given  to  members  out  of  the  profits  of  the  company,  and  on 
"  31  October  1911,  new  rules  were  passed  by  adding  to  Rule  1 
"  the  words  :  '  and  to  carry  on  the  business  of  insurance  as 
"  provided  in  rule  14  (a)  '  and  by  adding  to  rule  14  (6)  after 
"  reserve  fund,  the  w^ords  :  '  to  an  insurance  fund,  by  such 
"  '  appropriation  as  the  general  meeting  may  from  time  to  time 
"  '  determine.'  Rule  14  («)  was  a  new  rule  headed  '  Insurance 
"  Fund.'  On  8  June  it  was  resolved  that  the  benefits  of  the 
"  collective  assurance  scheme  be  extended  so  as  to  provide  for 
"  the  payment  of  2^.  in  the  £1  on  purchases  on  the  death  of 
*■'  married  women  members  or  the  wives  of  members.  All  these 
"  new  rules  have  been  registered  under  the  Act. 

■'  The  defendant  society  is  not  subject  to  the  statutory 
"  restrictions  imposed  by  the  Companies  Acts  ;  the  members 
"  can  apply  both  income  and  capital  to  any  purpose  which  they 
"  think  fit.  A  person  desiring  to  become  a  member  applies  to 
"  the  committee,  pays  £1  for  a  share,  and  receives  a  membership 
"  card,  in  which  his  or  her  name  is  inserted,  and  a  registered 
"  number  together  with  a  member's  purchase  book,  in  which  the 
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"  amount  of  purchases  is  entered.  There  is  no  other  document 
"'  of  any  kind  except  so  far  as  the  rules  may  be  considered  a 
"  document. 

"  These  being  the  admitted  facts,  I  think  there  is  no  carrying 
"  on  life  assurance  business  within  the  meaning  of  the  Act.  No 
"  policy  has  been  issued,  no  premium  has  been  paid,  there  is  no 
"  obligation  upon  the  society  to  appropriate  any  further  sum  to 
"  the  insurance  fund.  It  seems  to  me  that  it  is  an  abuse  of 
"  language  to  call  the  membership  card  a  policy  or  an  '  instru- 
"  ment  evidencing  a  contract.'  The  arrangement  seems  to  me 
"  to  lack  every  element  necessary  to  constitute  carrying  on  the 
"  business  of  life  assurance.  It  is  nothing  more  than  appropriation 
"  of  income  or  possibly  of  capital,  which  may  at  any  moment 
"  be  terminated  by  the  general  meeting.  In  my  opinion  the 
"  decision  of  the  Vice-Chancellor  cannot  be  supported,  and  the 
"  appeal  must  be  allowed.  The  Vice-Chancellor  was  apparently 
'■  under  the  impression  that  the  arrangement  was  intended  to 
"  include  non-members  as  well  as  members,  but  this  was  a 
■■  mistake.  It  is  not  suggested  by  the  plaintiff  that  anything 
"  has  been  done  outside  of,  or  beyond,  rule  14  (a)." 


The  case  of  Ziman  v.  Komata  Reefs  Gold  Mining 
gency^powers, Act.Company ,  Limited,  was  briefly  mentioned  in  J. LA., 
Mortgagee  in  vol.  xlix,  p.  169,  but  it  is  uow  possiblc  to  refer  to 
possession.  -^  morc  fully.  The  case  is  reported  1915  L.R., 
2  K.B.  163,  and  is  concerned  with  the  question  as  to  whether 
the  exception  introduced  into  section  1  (1)  (6)  of  the  Courts 
(Emergency  Powers)  Act  1914  "  except  by  way  of  sale  by  a  mort- 
gagee in  possession  "  refers  only  to  a  mortgagee  in  possession 
whose  security  is  real  property  or  also  to  a  mortgagee  in 
possession  of  personal  property. 

The  facts  are  as  follows  :  On  30  July  1913,  the  plaintiff 
signed  a  memorandum  of  deposit  whereby  in  consideration  of 
the  defendant  company  advancing  to  him  by  way  of  loan  £4,000, 
he  deposited  with  the  company  debentures  to  the  amount  of 
£5,000  secured  on  personal  estate,  to  be  held  by  them  as  collateral 
security  for  the  repayment  of  the  loan  ;  he  authorised  them  to 
sell  the  security  if  the  loan  and  interest  were  not  paid  at  maturity, 
and  to  call  in  the  loan  on  or  after  30  January  1914,  by  giving  sixty 
days'  notice. 
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The  debentures  were  forthwith  transferred  to  and  registered 
in  the  names  of  two  directors  of  the  company.  They  received 
the  interest  on  the  debentures  and  appHed  it  towards  payment 
of  interest  on  the  loan  ;  but  the  interest  on  the  loan  was  not 
paid  in  full,  and  on  14  November  1914  they  gave  notice  to  call 
in  the  loan,  and  that  they  intended  to  sell  the  debentures.  The 
plaintiff  obtained  an  order  ex  parte  in  chambers  under  section  1, 
sub-section  1  (6)  of  the  Courts  (Emergency  Powers)  Act  1914, 
restraining  the  defendants  from  disposing  of  the  debentures  until 
after  the  hearing  of  a  summons  deahng  with  the  question.  On 
the  hearing  of  the  summons,  Lord  Coleridge,  J.,  refused  to 
continue  the  ex  parte  injunction.  The  plaintiff'  appealed  and  the 
Court  of  Appeal  (Lord  Cozens  Hardy,  M.R.,  Philhmore,  L.J., 
and  Joyce,  J.)  unanimously  dismissed  the  appeal. 

Lord  Cozens  Hardy,  M.R.,  said  :  "  This  is  an  appeal  from 
"  an  order  of  Lord  Coleridge,  J.,  in  chambers,  by  which  he 
"  refused  to  continue  an  ex  parte  injunction  which  had  been 
"  granted  by  him.  It  raises  a  point  mider  the  Act  of  4  and  5 
"  Geo.  5  c.  78,  the  short  title  of  which  is  the  Courts  (Emergency 
"  Powers)  Act,  1914.  The  question  is  whether  a  sale  which, 
"  according  to  the  terms  of  an  instrument  which  I  am  about  to 
"  read,  is  clearly  authorised,  can  be  effected  by  the  defendants, 
"  or  whether  such  a  sale  is  liable  to  be  stayed  under  the  provisions 
"  of  the  statute.  The  question  turns  upon  the  meaning  of  a  few 
"  words  in  the  Act.  The  xA.ct  provides  that  :  '  1  (1)  From  and 
"  '  after  the  passing  of  this  Act ' — which  was  August  31  1914 — 
*'  '  no  person  shall  (a)  proceed  to  execution  on,  or  otherwise 
"  '  to  the  enforcement  of,  any  judgment  or  order  of  any  Court 
"  '  (whether  entered  or  made  before  or  after  the  passing  of  this 
"  '  Act)  for  the  pa}Tnent  or  recovery  of  a  sum  of  money  to  which 
" '  this  subsection  applies,  except  after  such  application  to 
"  '  such  Court  and  such  notice  as  may  he  provided  for  by  rules 
"  '  or  directions  under  this  Act.'  That  does  not  apply  to  the 
"  present  case  ;  there  is  no  order  of  the  Court  involved  in  the 
"  present  case.  Next  we  have  these  words  :  '  No  person  shall ' 
"  sub-section  1  {b)  '  lev}'  any  distress,  take,  resume,  or  enter 
"  '  into  possession  of  any  property,  exercise  any  right  of  re- 
"  '  entry,  foreclose,  realize  any  security  ' — and  then  come 
"  these  words — '  (except  by  way  of  sale  by  a  mortgagee  in 
"  possession.)  '  Now  what  is  this  security  ?  Is  it  a  mortgage  ? 
"  That  is  not  disputed.  Are  the  defendants  mortgagees  in  posses- 
"  sion  ?    That  again  is  not  and  cannot  be  disputed  according  to 


1915.]  Legal  Notes.  289 

"  the  ordinary  meaning  of  terms  as  understood  in  this  Court 
"  to  be  apphcable  to  English  law.  It  seems  to  me  that  it  is 
"  impossible  to  escape  from  the  conclusion  that  the  defendants 
"  here  fall  within  the  description  of  mortgagees  in  possession, 
"  unless  we  are  to  twist  the  construction  of  these  words  by  reason 
"  of  something  else  in  the  Act.  It  is  said  that  this  only  apphes 
"  to  a  mortgagee  in  possession  of  real  estate.  Why?  It  is  impossible 
"  to  suggest  any  reason  for  such  an  exception.  Mortgagees  in 
"  possession  of  the  personal  property  are  perfectly  common  ; 
"  enormous  sums  of  money  are  advanced  in  the  City  by  banks 
"  and  other  persons  who  are  mortgagees  in  possession  of 
"  debentures,  or  shares,  or  other  choses  in  action.  Why  are  they 
"  not  within  the  words  1  I  confess  I  cannot  see  any  reason  unless 
"it  is  this  :  it  is  said  that,  although  '  mortgagee  in  posses- 
"  sion  '  according  to  the  English  law,  is  a  perfectly  general  term, 
"  yet  you  find  sufficient  in  the  section  which  applies  the  Act  to 
"  Scotland  to  give  it  a  narrower  meaning.  .  .  We  are  asked  to 
"  say  that  because  in  Scotland  the  exception  only  applies  to  a 
"  creditor  in  a  hereditable  security,  it  ought  to  be  hmited  in 
"  this  country  to  a  mortgagee  of  real  estate.  That  seems  to  me 
"to  be  quite  an  impossible  construction.  It  does  not  shock  me 
"  at  all  to  find  that  there  may  be  differences  in  the  application 
"  of  this  Act  to  Scotland  and  to  England.  At  all  events,  I  think 
"it  is  our  duty,  in  administering  the  law  in  England  and  con- 
"  struing  this  Act,  to  give  the  term  that  which  is  its  undisputed 
"  meaning  in  this  Court.  Then  it  is  said  as  a  second  point,  that 
"  the  expression  '  mortgagee  in  possession '  ought  to  apply, 
"  not  to  a  mortgagee  who  has  taken  possession  as  part  of  the 
"  original  transaction  long  before  the  war  began,  but  only  to  a 
"  case  where  possession  has  been  obtained  adversely.  Why  ? 
"  I  never  heard  of  two  classes  of  mortgagees  in  possession  : 
"  one  who  takes  possession  adversely  by  giving  a  notice  to  the 
"  tenants  or  otherwise,  in  spite  of  anything  the  mortgagor  can 
"  do,  and  the  other  a  mortgagee  who,  as  part  of  the  original 
"  transaction,  has  entered  into  possession.  I  think  that  the 
"  judgment  of  Lord  Coleridge,  J.,  was  quite  right,  and  that  this 
"  appeal  fails  and  must  be  dismissed  with  costs." 

Phillimore,  L.J.,  in  a  concurring  judgment  said.  .  .  "It  is 
"  said  this  only  apphes  to  a  mortgagee  who  has  taken  possession 
"  adversely.  The  statute  does  not  say  a  mortgagee  who  has 
"  taken  possession  ;  but  says  a  mortgagee  who  is  in  possession. 
"  Every  mortgagee  takes    possession    to  get  into    possession. 

VOL.    XLIX.  D 
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"  Every  mortgagee  takes  it  by  reason  of  some  gift  or  grant  of 
"  the  mortgagor.  It  is  part  of  the  transaction  of  the  mortgage 
"  which  entitles  him  to  do  it,  whether  he  does  it  ah  initio  or  where 
"  he  does  it  later  ;  in  either  case  it  is  equally  given  to  him  and  it 
"  is  equally  taken  by  him.  Whether  it  is  given  or  whether  it  is 
"  taken,  or  whether  it  is  both,  what  the  statute  speaks  of  is  a 
"  mortgagee  de  facto  or  de  jure  in  possession,  however  it  comes  to 
"  be.  He  will  have  to  account  for  the  proceeds  of  the  sale,  but 
"  he  is  allowed  to  sell ;  theref oi  e  I  agree  that  this  appeal  must 
"  be  dismissed." 


ACTUARIAL    NOTE. 


Practical  Formula  for  the  Value  of  a  Loan  repayahle  hy  a 
Cumulative  Sinking  Fund  operating  at  every  Y>tli  interet>t 
date. 

A.  loan  of  1  bearing  interest  at  the  rate  of  g  per  period, 
payable  />thly,  is  repaj'able  by  a  cumulative  sinking  fund 
operating  at  the  end  of  each  period  and  repaying  the 
entire  loan  in  n  periods.  AVhat  is  the  present  value  of  the 
loan  to  yield  the  rate  of  j  per  period,  convertible  /vthly  ? 

In  a  previous  Note  [^J.I.A  ,  vol.  xlvi,  p.  401]  Mr. 
Lidstone  gave  two  exact  formula?  (in  a  different  notation) 
for    the    present    value    required.*      He    also    pointed    out 

a'" 

that   except  in   extreme  cases  a  good  approximation  is  -^, 

pn 
which  is  the  value  of  the  loan   when  the  equivalent  sinking 

fund  operates  at  each  interest  date  over  the  same  number  of 

periods.     It  was,  however,  remarked  that  the  error  involved 

a^  . 
in  the  approximate  formula  -^'  increases  as  n  decreases ;  and 

p" 
it  appeared  from  the  table  given  that  the  error  becomes  too 

large  to  be  neglected  when  n  is  small.     This  approximation 

may  be  called  (a). 

It  has  since  been  found  that  a  mtich  closer  approximation 

is  given  by  the  formula 

which  becomes  .     .      .     .     (/3) 

a^-\        47      4 

*  Two  alternative  formulte  by  Mr.  Herbert  Petter  and  Mr.  S.  E.  Macnagliten 
were  given  in  the  Journal,  vol.  xlvii,  pp.  94-97,  where  the  notation  is  the 
same  as  that  used  in  this  Note. 
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Avlien  p  equals  2,  wliich  includes  the  common  case  when  the 
sinking  fund  operates  yearly  and  the  interest  is  payable 
half-yearly.  It  will  be  found  that  this  very  simple  formula 
gives  the  value  correct  to  within  a  few  pence  per  £100  of 
loan  for  practically  all  cases  that  are  likely  to  occur  in 
practice.  In  view  of  the  great  simplicity  of  this  approximate 
formula,  and  the  very  small  error  involved,  it  is  very 
convenient,  and  amply  accurate  enough  for  most  practical 
work. 

The  new  approximate  formula  was  obtained  as  follows  : 
Let  A'  be  the  value  of  the  loan  and  K'  the  value  of  the 
capital,  when  the  sinking  fund  is  applicable  j^^^h'}  '^^'itli 
the  interest.     Then 

A':=H-^(1-K')-^-Mk' 

J  J       J 

whence  djzj  ^' =  ^l  _  ^'^ 

If  A  and  K  be  the  corresponding  values  when  the  sinking- 
fund  is  applicable  at  the  end  of  each  period,  i.e.,  at  every  ptli 
interest  date,  we  have,  similarly, 

J         J  J         J 

=  A'  +  «0-A') 
By  means  of  approximate  expansions  it  is  found  that 

K  ^  p—  1    .  r;  •  1      •  1  • 

T^  =  l — '^-.  -j  +  {terms     involving     n     and      its 
powers,  i,j,  and  their  powers  and  products} 

Neglecting  terms  after  the  second,  we  have,  approximately, 

p-l. 

andA.A'.^,(^-A').A'(l-^^,).^, 


The  consistent  accuracy  of  the  approximation,  whatever 
the  value  of  n,  appears  to  be  due  to  the  fact  that  when  n  is 
small    the    neglected  terms  in   the    approximation    to  k  are 
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insignificant;  and  as  ii  increases  and  these  neglected  terms 

become  more  important,  the  value  of  ( '-.  —  A'  j,  into  which  they 

are  multiplied,  rapidly  diminishes  ;   and  it  thus  happens  that, 

whatever  the  term  n,  the  product  (neglected  terms)  ( -,  —  A'j 

is  very  small,  i.e.,  tlie  error  is  very  small. 

The  formula  may  also  be  obtained  by  consideration  of  the 

difference    between  the  incidence  of  the  repayments  in  the 

two  cases.     The  ])  repayments  made  in  any  period,  Avhen  the 

sinking   fund    is    applicable   pthlv,   operate    on  the    average 

75  —  1  .  .  . 

- —  ths  of  a  period  earlier  than  the  single  repayment  made 

at  the  end  of  the   period  by  the   sinking-fund  applicable  at 

every  pih.  interest  date.     Consequently  a  closer  approximation 

than  A'  might  be  expected  to  result   from  postponing  all  the 

11  —  1 
lot\\\y  rejjayments  -'— —  ths  of  a  period.     If  A"  be  the  value 
zp 

of  the   loan  when  the  repayments  are  postponed      tli   of  a 

period,  then  by  equating  values  at  the  end  of  the  first      th 

of  a  period,  A'Yl  +  -  )=  '^  +  A',  whence  A"  =  A'(  I  — -^+  ^ 
^  \       pJ      IJ  V       yj      p 

approximately.     Hence,  by  simple  proportion,  the   value  of 

p  —  1 
the  loan  when  the  repayments  are   postponed  ^—^ —  ths  of  a 

period  will  be  A'H—  -^ — ./ )  +    9      9  approximately. 

Another    very    simple    approximation    is    given    by    the 
formula 

^  .  .  .  .  (T) 

a- 

n 

This  shows  no  error  for  n  =  0  and  7i=^x,and  between  these 
extremes  the  error  increases  with  n  up  to  a  maximum  and 
then  decreases  for  higher  values  of  n.  For  the  great  majority 
of  cases  occurring  in  practice  the  error  is  less  than  that 
occurring  in  (a)  and  greater  tlian  that  occurring  in  {/3).  A 
further  and  very  accurate  approximation  may  be  obtained 
from  (7)  as  follows.        When   g=j  the   error   in   (7)  is  0,  and 

and  Avhen  g  =  0,  the  error  is "    (where  i  is  the  effective 

rate  equivalent  to  j  convertible  pthly),  since  in  the  latter  case 
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and  the  true  value  is 
n  11 


Hence,  by  simple  interpolation,  which  will  be  sufficient  because 
we  are  dealing  with  a  small  correction,  the  error  in  the  general 

case    IS    ''-  F-ia a„-),    or    •      "^  •  —  .•'•  ,,a„i    approxnnately. 

nj       "^        "  n        J      dj  ^ 

The  exact  value  of  the  differential  coeff.  is  —(</,, —nt'"+ ')/;', 


but  it  will  be  sufficiently  accurate  to  use  —(a'   ^  —  a' 
Putting  6=—.^,  the  divisor  26  will  cancel  the  f 
and  we  shall  have  for  the  further  approximation 


Since 


^n  ^—lf(3j-g)l2  (i  +  g)l2. 

a'  ^    nj  ^"'^  ^«        ^ 

.'   =  — , —  /  nearly,  we  may  write  this  in  the  form 


or  when  ji  =  2,    -^  +  v    (o'- 


(3/-!/)/i 


■a 


iJ+g):-^\ 


(S) 


This  will  be  found  to  give  values  differing  from  the  true 
values  only  slightly  in  the  third  place  of  decimals  per  100 
of  loan. 

A  somewhat  rougher  value  of  {j  —  y)-pf'n   '^  aJ  —  a-^,  and 

J 
using  this  we  have 


or,  when  j>  =  2. 


a"       4?r  "        "'      J 


(e) 


This    simple    fornmla    involves    the  annuity-values    for  rates 
j  and  g  only  and  gives  a  very  good  approximation. 

The  following  table  of  exact  and  approximate  values 
includes  the  cases  given  J. I. A.,  vol.  xlvi,  p.  -lOo,  and  some 
additional  cases. 

In  view  of  the  various  discussions  of  the  problem  and  the 
different  notations  Avhich  have  been  used  it  has  been  thought 
convenient  to  collect  the  formuhe,  reduced  to  a  consistent 
notation,  in  the  appended  Synopsis. 

G.  J.  L. 
R.  T. 
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I'ahle  of  Exad  and  Approximate   Values. 


Approximate  Values 


48 
48 

36 

•?A 
24 

12 
6 
6 


^8 
48 

36 

24 
24 

12 

6 
6 


48 

36 

24 
24 

12 

6 
6 


True       i 
Vahie 


Apjiiox.  /3      Error 


Ajiprox.  y      Error 


Approx'.  S       Error   I  Approx.  e 


92-818 
92-831 

93-854 

95-273 
95-254 

97-210 

98-402 


85-881 
85-847 

87-867 

90-653 
90  614 

94-458 

96-816 


^  =  •050 


j  =  055 


108105 
108-124 

106-804 

105-087 
105-106 

102-907 

101-635 
101-644 


92-836 
92-814 

93-842 

95-265 
95-242 

97-205 

98-399 


012 

017 

012 

008 
012 

005 

003 


98-393   98-388   -005   98-421 


92-881 

92-881 

93-891 

95-312 
95-312 

97-239 

98-421 


+  033 
-050 

037 

039 

•058 

029 
019 


92-846 

92-828 

93-855 
95-276 
95-258 

97  211 

98-403 
028   98  393 


•002 

92-844- 

•003 

92-825 

•001 

93-852 

•003 

95-275 

-004 

95-256 

-001 

97-211 

-001 

98-402 

-ouo 

98393 

85-860 
85-816 

87-848 

90-639 
90-594 

94-450 

96-809 


--021 
-031 

•019 

-014 
•020 

•008 

■007 


•045 

85-947 
85-947 
87  943 

90-730 
90-730 

94-516 

96-853 


j  =  -055 


066 
100 

076 

077 
116 

058 

037 


96-796   96-788   -C08   96-853   -057   96-798 


85-877 
85-842 

87-870 

90^658 
90  622 

94-461 

96-816 


-  004 
-005 

+  -003 

-005 
-008 

-003 

-000 
-002 


85-829 

87-862 

90  653 
90-614 

94459 

96815 
96-797  +-001 


^'  =  •050 


,/  =  -045 


108120 
108^146 

106-816 

105-096 
105-119 

102-912 

101-639 
101-048 


015 
022 

012 

009 
013 

005 

004 
001 


108-068 
108-068 

106-764 

105050 
105-050 

102-881 

101-619 
101-619 


037 
056 

010 

037 
056 

026 

016 
025 


108-104  - 
108-123 

106-801 

105^084 
lOS^lOl 

102-905 

101-635 
101-643 


001 
001 

003 

003 
005 

002 

000 
001 


108-102 
108120 

106-799 

105-083 
105-099 

102-905 

101-635 
101-641 


2 

9  = 

•055 

.;  =  -045 

48 

116-425 

116-458 

+  -033 

116-351  - 

074 

116-424  - 

-001 

116-416 

--009 

48 

4 

116-463 

116-512 

•049 

110-351 

112 

116461 

-002 

116-448 

•015 

36 

2 

113-790 

113-819 

■029 

113-710 

080 

113-784 

•006 

113777 

•013 

24 

2 

110-293 

110  314 

-021 

110-218 

075 

110-285 

-008 

110-281 

■012 

24 

4 

110-331 

110-361 

-030 

110-218 

113 

110-321 

-010 

110-313 

•018 

12 

2 

105-855 

105-865 

-010 

105-802 

053 

105-851 

-004 

105-8)9 

•006 

6 

2 

103-282 

103-289 

-007 

103-250 

032 

103-281 

-001 

103-280 

•002 

6 

4 

103-299 

103-307 

•008 

103-250 

049 

103-297 

-002 

103-296 

•003 
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Edgar  Corble,  Associate  of  the  Institute,  Private,  1st  Battalion 
London  Rifle  Brigade. 

Killed  in  Action  G  January  1915. 

Frederick  Christmas  Mann,  Associate  of  the  Institute,  2nd 
Lieutenant,  1st  Battalion  North  Staffordshire  Regiment. 

Killed  in  Action  12  March  1915. 

Christopher  Jonathan  Elliott,  Probationer  of  the  Institute, 
Private,  1st  Battalion  London  Rifle  Brigade. 

Died  of  Woumls  received  in  Action  about  26  April  1915. 

George  Henry  Pollock,  Prol>ationer  of  the  Institute,  Lieutenant, 
4th  Battalion  South  Staftbrdshire  Regiment  (attached  to  1st 
Battalion  lioyal  Warwickshire  Regiment). 

Killed  while  on  Patrol  Duty  18  Jane  1915. 
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The  New  National  Life  Tables.'^  By  George  King,F.I.A.,F.F.A., 
Consulting  Actuary. 

[Submitted  to  the  Institute,  26  April  1915.] 

J.  HE  Council  invited  me  to  open  at  a  Sessional  Meeting  a 
discussion  on  the  new  National  Life  Tables,  and  I  was  glad 
of  the  opportunity  thus  given  to  set  forth  in  a  little  more  detail 
than  heretofore  the  objects  which  had  to  be  kept  in  view  in 
preparing  the  tables,  and  the  bearing  of  these  objects  on  selecting 
a  method  of  construction.  At  first  I  had  intended  to  open  the 
discussion  by  an  unwritten  speech,  but  on  looking  at  the  subject 
from  this  point  of  view  it  was  found  that  a  mere  speech  would 
hardly  meet  the  necessities  of  the  case,  and  that  it  would  be 
better  to  write  an  informal  paper.  This  I  have  now  the  honour 
to  submit. 

Conversations  with  friends  showed  that  misconceptions 
on  some  important  points  prevailed,  mainly  through  the 
magnitude  of  the  problem  to  be  solved  not  having  been  realized, 
some  of  these  misconceptions  being  reflected  in  the  two  reviews 
which  have  appeared  in  the  Journal.  An  opportunity  has  there- 
fore arisen  to  deal  with  these  misconceptions,  and  if  in  doing  so 
1  seem  to  enter  into  controversy  with  the  two  reviewers,  I  hope 
to  be  forgiven.    It  is  not  that  I  have  any  cause  of  complaint 

*  References  : 

Census  of  England  and  Wales,  1911,  vol.  vii  (Cd.  6610),  p.  xxxix.  Report 
on  the  Graduation  of  Ages.     By  Geohge  King. 

Supplement  to  the  75th  Annual  Report  of  the  Registrar-General  of  Births, 
Deaths,  and  Marriages  in  England  and  Wales.     Part  I,  Life  Tables  (Cd.  7512). 

First  Review,  J.I.A.,  vol.  xh-iii,  p.  207. 

Second  Review,  J. I. A.,  vol.  xlix,  p.  96. 
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against  them,  but  merely  that  on  matters  of  principle  I  diSer 
in  some  respects  from  them,  and  that  it  will  be  useful  to  set 
out  the  reasons  for  that  difference. 

I  had  the  honour  of  being  retained  by  the  Registrar  General 
on  two  occasions  in  connection  with  the  Census  of  1911.  He 
first  invited  me  to  graduate  for  England  and  Wales  as  a  whole 
the  populations  as  enumerated  at  each  year  of  age,  and,  also, 
similarly  to  graduate  the  populations  for  various  separate 
sections  ;  and  when  that  work  was  finished  he  then  invited  me 
to  construct  the  new  life  tables  which  it  has  been  customary 
to  issue  from  Somerset  House  after  each  decennial  Census.  Thus, 
I  sent  in  two  reports,  and  these  reports  have  been  reviewed 
separately  in  the  Journal,  apparently  by  different  writers,  who 
may  be  called,  respectively,  the  First  Reviewer  and  the  Second 
Reviewer. 

It  is  convenient  to  take  up  first  the  graduation  of  the 
enumerated  populations,  called  in  the  official  report  the  "  Gradua- 
tion of  Ages."  Two  main  tables  had  to  be  prepared  for  England 
and  Wales  as  a  whole,  one  for  males,  and  the  other  for  females, 
and  each  of  these  had  to  be  supplemented  by  tables  for  un- 
married, married,  and  widowed,  respectively,  there  being  thus 
eight  separate  tables  for  England  and  Wales  as  a  whole.  These 
are  the  main  tables  dealt  with. 

The  enumerated  populations  presented  a  rough  appearance, 
that  roughness  being  due  to  various  causes.  First  of  all  there 
must  be  inherent  irregularities  in  enumerated  populations, 
due  to  past  changes  in  the  birth  rate,  the  death  rate,  and  the 
migration  rate.  The  object  of  a  graduation  of  such  data  is  not 
to  produce  a  table  conforming  to  any  particular  ideal.  The  table 
is  not  intended  to  forecast  the  future,  but  merely  to  give  accurately 
the  present  populations.  Thus  it  is  analogous  to  a  table  of 
Exposed  to  Risk  in  a  life  office  experience,  and  differs  from  an 
ordinary  mortality  table,  which  is  intended  to  measure 
probabilities  of  future  events,  the  probabilities  of  living  and  of 
dying.  What  is  required  is  a  table  showing  the  exact  population 
in  each  year  of  age,  existing  on  a  given  day,  which  would  have 
been  enumerated  on  that  day  had  every  individual  in  the 
population  been  included,  and  had  he  stated  his  true  age.  These 
inherent  irregularities  should  not  be  removed  by  graduation. 
For  instance,  if  in  any  particular  year,  say  twenty  years  ago, 
there  had  been  an  unusual  nmnber  of  births,  then  at  age  20  at  the 
Census  there  should  be  an  excess  in  the  number  enumerated  as 
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compared  with  the  adjacent  ages  below  and  above.  The  excres- 
cence so  produced  should  remain.  Again,  suppose  that,  say  twenty 
years  ago,  there  had  been  an  unusual  amount  of  emigration 
of  young  folk,  aged,  say,  from  18  to  23.  That  would  produce 
a  depression  at  present  ages  38  to  43,  and  that  depression  should 
not  be  removed.  It  is  impossible  to  find  a  method  of  graduation 
w^hich  will  not  remove  the  irregularities  caused  by  variations 
for  one  year  only  in  the  birth  rate,  and  unfortunately  such 
irregularities  are  unavoidably  removed.  But  a  good  method  of 
graduation  should  leave  the  depressions  or  elevations  due  to 
past  changes  in  the  migration  rate  and  in  the  death  rate,  even 
if  these  changes  had  been  for  one  calendar  year  only,  because 
such  changes  do  not  affect  only  one  year  of  age,  but  at  least 
several  years  of  age,  and  are  spread  over  a  certain  length  of  the 
population  curve,  and  a  good  method  of  graduation  w^ill  retain 
waves  in  the  curves  of  populations  arising  from  these  causes. 

Then  there  are  irregularities  not  of  the  kind  which  are  called 
here  "  inherent  ",  and  these  are  very  fully  discussed  in  my  first 
report,  paragraphs  28  to  the  end.  It  is  rather  curious  that  the 
reviewers  do  not  appear  to  have  mentioned  these  paragraphs. 
They  seem  to  me  very  important.  Attention  is  called  to  accidental 
errors  which  any  good  method  of  graduation  will  smooth  away. 
Then  attention  is  called  to  deliberate  errors  due  to  mis-statements 
of  age.  These  may  be  divided  into  two  kinds,  the  minor  and  the 
major,  and  in  my  report  I  show  that  those  which  are  minor  can 
be  cleared  away,  and  that  a  good  graduation  does  clear  them 
away.  The  major  deliberate  errors,  however,  we  cannot  with 
our  present  knowledge  correct.  At  any  rate,  I  am  not  aware  of 
any  method  of  graduation  which  will  reach  them,  and  I  do  not 
think  that  the  reviewers  will  maintain  that  the  National  Health 
method  they  both  advocate  has  any  useful  effect  upon  them. 
Moreover,  not  knowing  at  what  points  they  occur,  or  to  what 
extent,  we  have  no  guide  to  assist  in  adjusting  the  data  prepara- 
tory to  graduation.  These  major  deliberate  errors,  however,  I 
personally  do  not  consider  to  possess  great  weight  except  at  the 
old  ages,  and  in  each  of  my  reports  I  have  said  so.  The  Second 
Reviewer  alleges  that  the  supposed  tendency  among  women  to 
under-state  their  age  at  certain  periods  of  life  is  not  even  men- 
tioned by  me,  but  he  has  failed  to  notice  that  in  paragraph  30 
I  say,  "  for  instance,  a  person  aged  40  may  purposely  give  the 
age  of  30."  I  had  women  in  my  mind  in  writing  these  words, 
and  evidently  it  would  have  pleased  the  reviewer  better  had  I 
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said  "  woman  "  instead  of  "  person,"  and  had  I  used  for  the 
illustration  ages  ten  years  younger.  Lower  down  I  shall  put 
forward  reasons  for  the  opinion  that  these  deliberate  errors, 
except  at  the  old  ages,  do  not  possess  great  weight,  and  here 
I  may  explain  that  I  have  no  preconceived  theory  to  maintain 
on  this  point.  When  I  entered  on  the  investigation  I  expected 
to  find  very  strong  marks  of  these  major  deliberate  errors,  and 
it  was  only  a  careful  examination  of  the  figures  that  led  me  to- 
the  conclusion  that  they  are  unimportant  from  the  practical 
point  of  view. 

A  method  of  graduation  had  to  be  adopted  which  would 
smooth  away  accidental  errors  and  minor  deliberate  errors, 
the  chief  of  which  is  a  remarkable  selection  of  particular  digits 
of  age,  but  which  would  not  remove  more  than  could  be  helped 
the  inherent  irregularities  spoken  of  above.  Under  my  instructions 
it  was  also  necessary  that  the  graduation  should  reproduce  the 
total  populations  exactly,  and  it  was  evidently  also  desirable 
that  the  method  should  be  such  that  when  applied  separately 
to  each  of  the  sections  of  the  population  which  make  up  the 
whole,  the  sum  of  the  populations  of  the  several  sections  at  each 
year  of  age  should  be  identical  with  the  corresponding  total 
population. 

Any  good  summation  formula  of  graduation  would  produce 
this  last  result,  but  it  was  found  that  summation  formulas  would 
not  sufficiently  clear  away  the  minor  deliberate  errors,  and  that 
there  would  be  humps  in  the  curves  at  the  places  where  digits 
of  age  0  and  8  occur,  these  digits  coming  close  together.  Moreover, 
it  was  to  me  self-evident  that  any  method  of  graduation  which 
involved  a  definite  law  was  unsuitable,  because  it  would  remove 
all  trace  of  the  inherent  irregularities  spoken  of  above.  I  had 
some  years  ago  given  a  great  deal  of  time  and  work  to  devising 
a  method  of  constructing  life  tables  from  Census  Returns  and 
Records  of  Deaths  with  a  humble  hope  that  the  results  would  be 
useful  for  the  Census  of  1911,  but  not  even  in  my  dreams  had  I 
imagined  that  the  honour  would  fall  on  me  to  carry  through  the 
work.  The  method  evolved  had  not  been  intended  specially 
for  such  a  graduation  as  that  of  enumerated  populations,  but 
naturally  when  other  methods  failed  it  was  tried,  and  I  venture 
to  submit  that  for  the  purposes  in  view  as  set  forth  above  it  is 
suitable.  The  errors  to  be  removed  were  more  or  less  of  a  cyclical 
character,  decennial,  and,  to  a  lesser  extent,  quinquennial ; 
and  a  method  had  to  be  adopted  of  a  quinquennial  character  to 
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counteract  these  cyclical  errors.  This  I  submit  is  one  of  the 
features  of  the  method  I  deduced,  and  which  the  reviewers  have 
called  the  Census  Method.  It  is  not,  however,  final,  and  if  anyone 
can  devise  a  better,  none  will  be  more  pleased  than  myself.  In 
both  my  reports — paragraph  23  of  the  first,  and  paragraph  6 
of  the  second — it  is  explained  that  the  fullest  details  are  given 
so  that  other  investigators  may  pursue  their  enquiries,  and  they 
are  directly  invited  to  do  so. 

The  errors  in  the  recorded  ages  due  to  selection  of  digits  of 
age,  and  especially  the  great  favour  shown  for  digit  8  brought 
out  now  for  the  first  time,  are  very  interesting,  but  perhaps  not 
of  any  great  practical  importance.  The  First  Reviewer  has  tried 
to  estimate  the  effect  of  this  selection,  but  I  venture  to  think 
that  his  method  is  incomplete,  and  that  it  confuses  two  causes 
of  apparent  excessive  enumerations  at  particular  digits  of  age. 
He  takes  for  males  and  for  females  the  recorded  populations  from 
age  10  to  age  99  inclusive,  and  for  each  digit  of  age  he  brings 
together  the  populations  recorded  at  that  digit.  Starting  with 
digit  0  he  adds  the  populations  at  ages  10,  20,  &c.,  up  to  90; 
for  digit  1,  the  populations  at  ages  11,  21,  &c.,  up  to  91,  and  so 
on,  until  for  digit  of  age  9  we  have  the  populations  for 
ages  19,  29,  &c.,  up  to  99.  He  does  not,  however,  mention 
that  each  of  the  digits  of  age  0  is  nine  years  higher  up 
the  table  than  the  corresponding  digit  9,  and  that,  therefore, 
on  account  of  deaths  and  emigration  there  must  be  a  great 
excess  of  population  at  the  digit  of  age  0  over  that  at  the  digit 
of  age  9,  even  were  there  no  special  selection  of  any  particular 
digit  at  the  enumeration.  The  result  is,  that  while  his  table 
and  his  diagram  include  the  excess  at  digit  of  age  0  due  to  special 
selection,  they  also  include  the  excess  due  to  lesser  age,  and  in 
his  diagram  the  lines  at  digit  0  are  tilted  very  much  too  high 
as  compared  with  digit  9.  If  his  method  were  complete,  it  would 
not  matter  at  what  digit  the  count  commenced.  I  have  taken 
the  count  starting  at  age  9,  and  running  to  age  98,  each  one 
of  my  numbers  in  the  series  from  the  first  to  the  last  being  for 
one  year  younger  than  the  corresponding  number  of  the  reviewer. 
This  would  make  a  small  difference,  hardly  appreciable,  if  the 
method  were  complete,  but  it  has  a  very  marked  eft'ect  on  the 
table  and  on  the  diagram.  In  Table  I  annexed  there  are  given  for 
males,  in  the  first  two  columns  the  reviewer's  figures,  and  in  the 
next  two  columns  the  figures  due  to  moving  all  the  ages  one 
year  up,  and  in  Diagram  1  these  figures  are  translated  into  lines. 
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The  dotted  line  represents  the  table  as  calculated  bv  the 
reviewer,  and  the  continuous  line  the  similar  table  starting  from 
age  9  ;  while  the  broken  line  represents  the  figures  on  the 
reviewer's  method  starting  from  age  10  taken  from  the  Text 
Book  table.  The  Text  Book  table  is  as  smooth  a  table  as  can  be 
made,  and  there  is  no  selection  whatever  of  .digits  of  age,  and  yet 
it  will  be  seen  that  by  the  reviewer's  method  there  is  a  very 
considerable  selection  of  digit  0  over  9,  and  a  gradually  decreas- 
ing selection  of  all  the  other  digits.  As  to  the  enumerated  popula- 
tions, the  reviewer's  method,  starting  from  age  9,  gives  lines 
following  very  much  the  same  form  as  when  the  start  is  made 
from  age  10,  except  that  at  digit  8  the  positions  are  reversed, 
and  that  at  other  points  the  preference  for  certain  digits  is  under- 
stated. It  is  admitted  that  digit  8  is  a  favourite,  and  yet  from 
the  second  edition  of  the  reviewer's  method  it  w^ould  seem  as  if 
9  were  preferred.  That  is  because  in  this  second  edition  in  every 
case  digit  9  is  an  age  nine  years  younger  than  digit  8,  and  the 
effects  of  deaths,  &c.,  are  much  greater  than  those  of  the  selection 
of  the  digit. 

Table  II  for  males  of  my  first  report,  and  Table  V  for  females 
supply  a  much  better  method  of  estimating  the  effect  of  the 
selection  of  age  digits.  In  these  tables  the  deviation  for  a 
population  of  100,000  at  each  age  is  given  between  the  enumerated 
and  the  graduated  populations.  It  may  be  assumed  for  present 
purposes  that  the  graduation  gives  correct  populations,  and  that 
the  deviations  shown  are  real.  This  assumption  seems  legitimate, 
because  any  reasonably  good  graduation  would  give  deviations 
very  similar,  although  not  quite  the  same,  at  the  different  points 
of  age.  Table  II  annexed,  based  upon  the  deviations  for  100,000 
at  each  age,  is  a  summary  of  Tables  II  and  V  of  the  report, 
and  shows  for  100,000  graduated  population  at  each  age  what 
would  be  the  total  deviation  at  each  digit  of  age,  and  what  the 
corresponding  enumerated  population  ;  and  in  an  adjacent 
column,  following  the  example  of  the  First  Reviewer,  the  ratio 
of  these  enumerated  populations  at  each  digit  of  age  is  taken 
to  digit  9.  In  Diagram  2  the  ratios  are  set  out  for  both  males  and 
females,  the  upper  set  of  two  lines  being  a  reproduction  of  the 
reviewer's  diagram,  and  the  lower  set  being  the  approximately 
correct  lines  showing  the  actual  eft'ect  of  digit  selection.  The 
two  sets  of  lines  are  of  the  same  form,  thus  showing  that  the 
reviewer's  method  does  include  correctly  the  effects  of  digit 
selection,  but  the  reviewer's  lines  are  tilted  up  on  the  left,  digit 
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of  age  9  being  the  pivot,  and  the  amount  of  that  tilt  shows  the 
disturbance  introduced  through  failing  to  take  account  of 
deaths  and  migrations. 

It  is  perhaps  worth  while  to  point  out  that  in  the  first  report 
tables  corresponding  to  II  and  V  are  given  also  for  the  sample 
populations  both  in  1901  and  1911,  and  that  in  paragraphs  31 
to  41  of  the  report  the  question  of  mis-statements  of  age  is  dis- 
cussed at  length.  The  reviewer  has  not  mentioned  this,  but  I 
think  it  is  of  importance,  and  I  think  that  a  further  study  of  the 
sample  population  figures  might  result  in  useful  conclusions. 
FortheCensusof  1901  the  populations  in  certain  selected  districts 
were  published  for  each  year  of  age,  and  the  same  districts  were 
again  segregated,  and  the  populations  similarly  given  for  the 
Census  of  1911.  This  was  intended  by  the  authorities  to  supply 
means  of  investigation.  It  will  be  seen  from  my  report  that  if 
the  methods  there  adopted  are  legitimate,  there  is  reason  to  think 
that  an  improvement  took  place  at  the  Census  of  1911  over  that 
of  1901  in  the  statements  of  age,  and  that  females  seem  to  be 
more  accurate  in  this  respect  than  males. 

A  more  important  matter  is  that  of  the  major  deliberate 
errors,  which  is  dealt  with  at  considerable  length  by  both 
reviewers.  They  share  the  opinion,  which  is  very  general,  that 
these  dehberate  errors,  especially  in  the  case  of  females,  are  of 
serious  importance,  and  vitiate  to  a  large  extent  deductions 
which  may  be  derived  from  the  Census  figures.  I  agree  with  them 
in  so  far  as  advanced  ages,  from  about  85  onwards,  are  con- 
cerned, but  mv  investigations  have  led  me  to  think  that  at  vounger 
ages  they  have  practically  very  little  weight.  The  reviewers 
speak  more  particularly  of  young  folk,  and  they  suggest  that  the 
apparent  excessive  populations  recorded  at  somewhere  about 
ages  20  to  25  are  due  to  under-statements  of  age,  and  that  a 
considerable  number  of  the  enumerated  at  these  voung  ages 
should  be  transferred  to  older  ages,  say  about  age  30  onwards. 
For  present  purposes  the  exact  ages  involved  are  not  of  any 
consequence.  Another  cause  that  might  have  led  to  the 
comparatively  excessive  populations  at  the  young  adult  ages  is 
immigration,  but  that  seems  to  be  rejected  by  both  reviewers. 
When  the  populations  are  used  to  estimate  the  rate  of  mortality, 
then,  if  there  be  to  any  great  extent  the  under-statements  of 
age  at  the  Census  in  favour  of  these  young  adult  ages,  the  rate  of 
mortaUty  brought  out  at  these  ages  should  be  low,  because  there 
would  be  too  many  hving  in  the  denominator  of  the  mortality 
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fraction,  and  as  a  consequence  at  older  ages  in  the  table  the  rate 
of  mortality  should  be  comparatively  high,  because  of  the  undue 
reduction  in  the  enumerated  numbers  living.  This  would  be  so 
unless  in  the  case  of  the  deaths  there  were  ecjuivalent  under- 
statements of  age.  When  constructing  the  Life  Tables  I  had  this 
point  in  mind,  and  by  means  of  ungraduated  central  death  rates 
investigated  it  sufficiently  to  convince  me  that  it  was  unimportant. 
For  the  purpose  of  this  paper  I  have  gone  into  the  matter  more 
fully.  For  males  and  females,  respectively,  in  England  and  Wales 
we  have  the  populations  recorded  at  each  age  at  the  Census, 
and  we  have  also  the  deaths  registered  in  the  three  years  1910- 
12.  From  these  data  we  can  obtain  the  central  death  rate  m,. 
for  each  age,  and  that  for  ages  15  to  74  is  given  in  Table  III 
annexed  under  the  heading  "  m^  Rough."  The  sequence  of 
values  runs  remarkably  smoothly  considering  the  irregularity 
of  the  material,  but  it  is  desirable  to  effect  graduation,  and  it  is 
necessary  to  select  a  formula  that  can  have  no  bias,  but  will  give 
smooth  results  without  any  cyclical  tendency,  or  any  kind  of 
selection.  For  this  purpose  formula  C  in  my  paper  on  Summation 
formulas  of  Graduation,  J. I. A.,  xli,  531,  is  suitable,  because  it 
is  a  formula  of  very  considerable  graduating  power,  better 
than  AVoolhouse's,  and  yet  very  easily  applied.  The  results  are 
included  in  Table  III  under  the  heading  "  m,  Graduated," 
and  both  the  rough  and  the  graduated  values  are  set  out  in 
Diagram  3.  The  upper  pair  of  lines  in  the  diagram  relate  to  males, 
and  the  lower  to  females,  the  rate  of  mortality  among  males  being 
somewhat  higher  than  among  females.  It  ^\'ill  be  seen  that  the 
graduated  curve  runs  very  accurately  through  the  ungraduated 
lines,  and  is  very  smooth,  and  what  is  more  important,  it  shows 
no  wave-hke  bends.  The  ungraduated  lines  bring  out  distinctly 
the  preference  at  the  Census  for  certain  digits  of  age.  For  instance, 
at  ages  30,  40,  and  50,  the  ungraduated  value  of  m^  is  consider- 
ably lower  than  at  the  adjacent  ages  on  each  side.  That  is  because 
of  the  excess  in  the  enumerated  populations  at  these  ages  which 
is  not  compensated  for  by  a  corresponding  excess  in  the  recorded 
deaths,  from  which  it  would  appear  that  the  ages  at  death  are 
given  much  more  accurately  than  the  ages  at  the  Census 
enumeration.  It  has  been  pointed  out  above  that  if  the  theory 
of  the  reviewers  were  correct,  and  if  there  were  to  any  considerable 
extent  under-statements  of  age  of  persons  really  aged  30  to  35, 
the  central  death  rate  at  ages  about  20  to  25  should  show  a 
depression,  while  there  should  be  a  corresponding  elevation  at 
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ages  30  to  35.  Xo  such  features  appear  in  the  graduated  curve, 
and  this  seems  to  me  to  be  conclusive  evidence  that  the  alleged 
under-statement  of  age  at  this  period  of  life  does  not  exist  to  any 
great  extent,  and  that  the  apparent  excess  in  the  populations 
enumerated  at  the  younger  ages  must  be  due  to  some  other  cause, 
and  the  only  other  cause  that  occurs  to  me  is  migration. 

We  have  no  means  of  estimating  the  amount  of  immigration 
into  England  and  Wales  from  Scotland,  Ireland,  and  abroad, 
and  we  can  only  surmise  from  the  data  before  us  that  such 
immigration  must  take  place.  We  can  imagine,  however,  how  it 
may  be  produced.  In  the  case  of  females,  for  instance,  we  may 
have  a  considerable  number  of  young  women  coming  from  the 
Continent  as  governesses,  and  returning  again  to  the  Continent 
when  the  work  for  the  families  they  have  visited  has  ceased, 
and  there  may  be  a  similar  cause,  such  as  becoming  waiters, 
&c.,  among  the  males.  Or  again,  it  has  been  the  custom  for 
many  years  for  parents  to  send  their  children,  boys  and  girls,  to 
school  on  the  Continent  to  be  educated,  and  these  children 
during  school  age  fail  to  be  enumerated  at  the  Censuses.  Their 
school  days  ovei-,  they  return  home,  and  at  early  adult  ages 
they  are  enumerated.  Hence  at  early  adult  ages  there  may  be 
more  persons  enimierated  at  one  Census  than  might  have  been 
expected  to  survive  from  those  enimierated  at  school  ages  at  the 
last  preceding  Census. 

We  can,  however,  estimate  the  migrations  from  different 
sections  of  the  country  to  other  sections  by  means  of  the 
figures  reproduced  in  Appendix  I  of  my  second  report,  for 
England  and  Wales  as  a  whole,  and  for  the  sections.  County 
of  London,  County  Boroughs,  Urban  Districts,  and  Rural 
Districts.  In  Table  IV  annexed  I  give  for  ages  16  to  36,  and  for 
males  and  females  separately,  the  graduated  population  for  each 
of  these  sections,  along  with  the  total  population  for  England  and 
Wales.  All  the  graduations  have  been  effected  by  the  Census 
method,  and  here  we  have  an  illustration  of  the  great  advantage 
of  employing  a  method  which  when  applied  to  sections  will 
reproduce  the  total  population.  It  will  be  seen  that  the  pro- 
portionate numbers  living  at  each  age  differ  widely  in  the  different 
sections.  A  diagram  was  prepared  to  illustrate  this,  but  it  was 
very  difficult  to  get  it  in  a  form  that  would  bring  out  the 
peculiarities  clearly,  and  it  was  therefore  thought  better,  where 
Lj.  represents  the  population  living  in  the  year  of  age  a;  to  a;  + 1, 
to    tabulate    the   ratio  Lj^.  +  i-=-L.,.,  this  ratio  showing  the  rate 
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of  increase  or  decrease  with  increasing  age  in  the  population. 
This  ratio  is  given  in  Table  V  annexed,  and  is  also  set  forth  in 
curve  form  by  the  continuous  line  in  Diagram  4  for  males,  and 
in  Diagram  5  for  females,  and  the  same  ratio  derived  from  the 
mortality  tables,  from  which  migrations  are  excluded,  for 
the  respective  sections  given  in  my  second  report  is  shown  in 
the  dotted  line.  These  diagrams  disclose  how  remarkably 
migrations  affect  the  populations  enumerated  in  the  different 
sections.  As  regards  the  males,  the  total  for  England  and  Wales 
shows  that  from  age  18  to  age  25,  the  rate  of  fall  age  by  age 
in  the  population  is  small  and  diminishing,  but  the  populations 
never  actually  increase  with  age.  In  the  County  of  London, 
however,  there  is  the  same  feature  accentuated,  and  the 
populations  actually  increase  between  ages  18  to  23,  the  ratio 
Lc  +  iH-Lj,  being  greater  than  unity.  The  curve  for  the 
County  Boroughs  is  somewhat  like  that  for  the  County  of  London, 
but  the  peculiarities  are  not  so  marked,  while  for  the  Urban 
Districts  and  Rural  Districts  the  curves  have  rather  an  opposite 
character.  Similar  remarks  apply  to  Diagram  5  for  females, 
but  there  the  peculiarities  are  more  marked  than  in  the  case  of 
males,  and  in  the  County  of  London  at  the  young  ages  from  16 
to  24:  there  is  immense  immigration  of  females. 

These  extraordinary  bends  in  the  curves  must  be  due  almost 
entirely  to  migrations,  and  cannot  be  due  to  any  extent  to  mis- 
statements of  age,  and  the  resultant  of  the  whole  is  given  in  the 
curves  for  the  total  of  England  and  Wales.  That  the  contortions 
of  the  curves  are  due  to  migrations  and  not  to  mi.s-statements 
of  age  is  proved  by  the  remarkable  regularity  of  the  dotted 
lines  representing  the  ratios  derived  from  the  graduated  mortality 
tables.  If  the  contortions  had  been  due  to  mis-statements  of  age 
there  would  have  been  corresponding  contortions  in  the  curves 
derived  from  the  mortahty  tables,  but  the  mortality  tables  do 
not  seem  to  be  in  the  shghtest  degree  affected  by  the  migrations, 
which  means  that  the  populations  are  real,  and  that  the  deaths 
recorded  correspond  to  them.  If  this  be  so  for  sectional  tables, 
it  seems  to  me  conclusive  that  it  must  also  be  true  for  the  total 
of  England  and  Wales.  Notwithstanding  the  opinion  which  I 
thus  express,  an  opinion  formed  not  rashly  and  requiring  defence, 
but  from  a  careful  study  of  all  the  figures,  I  invite  further 
investigation.  The  question  is  far  too  important  to  be  ignored, 
and  I  feel  sure  that  young  men  with  sufficient  actuarial  know- 
ledge,   and  with  a   certain   amount   of  scientific   imagination. 
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and  who  do  not  fear  hard  work,  might  prepare  useful  papers  to 
be  read  at  our  Sessional  Meetings.  The  whole  of  the  Census 
data,  and,  if  I  may  say  so,  the  whole  of  my  two  reports,  bristle 
with  subjects  to  be  investigated,  and  which  would  give 
opportunities  to  our  rising  young  actuaries  to  distinguish  them- 
selves. 

The  First  Reviewer  has  applied  the  Xational  Health  method 
to  graduate  the  enumerated  populations  for  England  and  Wales 
Males,  and  in  the  Diagrams  2  and  3  of  his  review  he  gives  the 
results,  where  the  first  differences  of  his  table  taken  in  quin- 
quennial groups  are  set  forth  in  curve  form.  The  curve  in  his 
Diagram  2  certainly  is  smooth,  and  looks  like  a  well  developed 
cranium,  but  I  would  point  out  that  it  is  not  quite  correct  at 
age  29,  the  point  at  that  age  being  placed  too  high,  and  if  it 
were  properly  placed  there  would  be  an  indentation  in  the  curve 
which  would  rather  spoil  its  outhne.  On  the  same  diagram  he 
sets  forth  the  similar  function  for  the  ungraduated  values,  and 
for  the  values  by  the  Census  graduation.  May  I,  however, 
mildly  protest  against  the  method  he  has  adopted  for  displaying 
the  Census  graduation  ?  The  points  on  his  own  curve  he  has 
joined  by  curved  lines,  whereas  the  points  on  the  Census  curve 
he  has  joined  by  angular  lines.  The  Census  method  points  should 
have  been  joined  also  by  curved  lines  if  the  comparison  is 
to  be  fair.  The  function  is  derived  from  the  population  living 
not  at  a  point  of  age,  but  in  a  year  of  age,  and,  therefore,  we  have 
not  to  deal  with  points  to  be  joined  by  straight  lines,  but  with 
points  to  be  joined  by  curved  Hues.  I  think  that  the  reviewer 
will  admit  that  this  little  grumble  is  not  unjustified. 

A  far  more  important  question  is,  however,  the  method  of 
testing  the  smoothness  of  a  curve.  To  tabulate  the  first  difference 
in  quinquennial  groups  does  not  test  the  smoothness,  but  the 
nature,  of  the  curve.  A  curve  may  be  absolutely  continuous, 
that  is,  it  may  pass  from  mathematical  point  to  mathematical 
point  (let  me  add,  not  from  integral  age  to  integral  age)  without 
the  shghtest  break,  and  yet  the  first  differences  may  run  very 
strangely.  I  should  Hke  to  see  the  reviewer  set  out  in  diagram 
form,  as  he  has  done  for  the  Census  figures,  the  figures  that  may 
be  represented  by  a  curve  of  the  form  of  the  letter  S.  That 
curve  would  be  perfectly  smooth,  and  yet  the  first  differences 
would  have  a  most  extraordinary  character.  The  regularity  of 
the  reviewer's  first  difference  curve  is  due  to  the  fact  that  he  has 
removed   all   trace   of   the   inherent   irregularities   which   must 
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exist  in  a  population  curve,  and  which  ought  to  be  retained  in  a 
good  graduation.  He  has  produced  a  fancy  article  which  does 
not  represent  the  population  as  it  would  be  seen  really  to  exist 
were  only  accidental  and  minor  deliberate  errors  removed.  In 
fact,  I  should  say  that  the  National  Health  method  of  graduation 
is  entirely  out  of  place  when  applied  to  a  population  curve, 
however  good  it  may  be  under  suitable  conditions  for  a  mortality 
table,  because  it  distorts  the  data,  and  removes  inherent 
peculiarities.  In  Table  YI  I  give  the  graduated  populations 
from  ages  1-5  to  90  for  England  and  Wales  males,  and  the  first 
and  second  differences.  The  second  differences  show  the 
changes  in  curvature  of  the  curve.  It  is,  I  think,  generally 
admitted  that  the  Census  method  adheres  very  closely  to 
the  original  data.  It  must  also  be  admitted  that  it  gives 
a  smooth  curve,  that  is,  a  curve  that  shows  no  break  in 
passing  from  mathematical  point  to  mathematical  point,  yet  the 
second  differences  show  very  considerable  variations  in  the 
curvature,  and  these  are  due  to  the  inherent  irregularities 
existing  in  the  actual  populations,  and  which  the  Census  method 
does  not  obliterate.  These  inherent  irregularities  must  not  be 
removed  as  is  done  by  the  National  Health  method,  but  must 
remain.  I  do  not  say  that  the  Census  method  is  the  best 
possible,  but  I  do  say  that  it  is  a  good  attempt  to  solve  the 
problem,  and  I  repeat  that  I  should  be  dehghted  if  it  could  be 
improved  upon. 

Before  leaving  this  point  I  would  ask  the  reviewer  how  he 
would  apply  the  National  Health  method  of  graduation  separately 
to  the  populations  of  the  four  sections,  namely,  the  County  of 
London,  the  County  Boroughs,  the  Urban  Districts,  and  the  Rural 
Districts,  where  the  contortions  in  the  curves  due  to  migration 
are  much  greater  than  in  the  curve  for  England  and  Wales  as 
a  whole.  It  has  already  been  said  that  the  method  employed 
must  be  such  that  it  can  be  applied  independently  to  each  of  the 
several  sections,  but  that  is  impossible  with  the  National  Health 
method. 

Passing  now  to  the  more  important  branch  of  the  subject, 
the  construction  of  the  Life  Tables,  it  may  be  well  for  me  to 
quote  here  the  principles  kept  in  view  in  selecting  the  method 
to  be  employed.  These  principles  are  set  out  in  paragraph  4 
of  my  second  report  as  follows  : 

'■  In  constructing  the  tables  it  was  desirable  that  a  method 
"  should  be  employed,  simple  in  theory,  easy  in    appUcation, 
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"  and  which  would  produce  curves  of  smooth  graduation,  and 
"  curves  which  would  adhere  closely  to  the  original  data."  It 
seems  to  me  under  all  circumstances  to  be  desirable  to  employ 
a  method  simple  in  theory,  and  easy  in  application,  if  that 
method  be  really  effective,  and  not  inferior  in  its  results  to  others 
more  compHcated.  The  higher  mathematics  are  invaluable  to 
the  Actuary,  mainly  as  an  instrument  of  research,  but  should 
be  avoided  in  actual  practice  wherever  possible  without  loss 
of  efficiency.  There  were,  however,  other  reasons  why  a  method 
simple  in  theory  and  easy  of  application  should  be  employed 
for  the  National  Life  Tables.  Medical  Officers  of  Health 
and  others  are  possessed  of  a  strong  desire  to  construct  life 
tables  for  their  own  particular  districts,  and  it  was  the  wish  of 
the  authorities  to  supply  them  with  a  method  which  they  could 
use  with  facility.  The  Medical  Officers  are  gentlemen  of  high 
attainments,  but  it  cannot  be  expected  of  them  that  they  should 
master  comphcated  methods  of  life  table  construction  which 
only  skilled  mathematicians  can  understand.  My  own  method 
was  devised  very  much  with  such  considerations  in  mind, 
and  it  is  gratifying  to  me  that  the  authorities  at  Somerset  House 
should  have  been  pleased  to  sanction  its  adoption,  and  to  arrange 
for  a  full  demonstration  of  it  to  be  given  in  the  report.  The  Second 
Reviewer  remarks  that  no  labour  is  in  vain  which  is  directed 
to  the  ascertainment  of  a  method  of  graduation  that  will  command 
general  assent  as  the  best  obtainable  in  all  circumstances.  He 
need  not  be  afraid  that  any  labour  was  spared  in  this  respect,  and 
in  testing  the  Census  method  before  it  was  finally  applied.  He 
can  scarcely  imagine  the  amount  of  work  that  was  expended,  and 
the  abortive  calculations  that  were  made,  before  the  exact  plan 
to  be  followed  was  settled.  The  reviewer  favours  the  National 
Health  method,  and  his  main  objection  to  the  Census  method 
appears  to  be  that  it  does  nothing  to  correct  what  he  calls 
"  systematic  errors",  and  which  I  have  called  "  major  deliberate 
"  errors",  and  he  also  seems  to  hold  that  the  population  statistics 
should  receive  '"  proper  treatment  "  in  order  to  disperse  these 
errors,  before  they  are  used  for  the  purpose  of  constructing  a 
table.  On  this  point  I  would  ask  him,  seeing  that  he  favours 
the  National  Health  method,  does  he  maintain  that  it  does 
eft'ectively  disperse  the  large  systematic  errors,  and  does  he 
assert  that  in  preparing  the  National  Health  Table  the 
statistics  received  "  proper  treatment  "  before  being  employed  ? 
So     far    as    I    am    aware    the    data    received    no  ''  proper 
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treatment  "  for  the  National  Health  Table,  and  surely  the 
National  Health  method  makes  no  attempt  to  deal  with 
large  systematic  errors.  It  only  conceals  them,  but  we 
do  not  want  our  National  Life  Tables  to  be  whited  sepulchres. 
It  is  granted  that  the  Census  method  also  does  not  disperse 
large  systematic  errors,  but  where  they  exist  it  does  not  conceal 
them,  and  in  Paragraph  6  of  my  second  report  I  refer  specifically 
to  this  point,  and  add  that  "in  constructing  the  present  life 
"  tables  no  correction  has  been  attempted  to  counteract  the 
"  possible  mis-statements  of  age.  An  unbiassed  position  has  been 
"  assumed,  and  the  effort  has  been  to  construct  the  tables 
*"  absolutely  in  accordance  with  the  facts  as  recorded,  and  to 
"  allow  those  who  are  interested  in  the  subject  to  pursue  further 
"  investigations,  and  to  make  such  corrections  as  in  their 
^'  opinion  may  be  thought  necessary."  These  last  words  quoted 
are  a  reply  in  advance  to  the  remark  of  the  reviewer  that  the 
subject  should  still  be  regarded  as  open  to  discussion.  He  is 
directly  invited  to  prepare  tables  with  such  corrections  as  he  may 
think  necessary,  but  certainly  if  in  the  present  state  of  our 
knowledge  I  had  made  corrections  I  should  have  met  with  very 
severe  criticism  from  many  quarters,  and  from  persons  of  every 
shade  of  opinion;  and  perhaps  the  Second  Reviewer  himself 
would  not  have  spared  me.  At  the  end  of  paragraph  6  above 
quoted  I  added  that  it  was  not  intended  to  cast  doubt  upon  the 
accuracy  of  the  tables  as  presented,  but  that  I  felt  sure  that  as 
far  as  about  age  85  they  do  really  represent  the  mortality  pre- 
vaihng,  while  beyond  that  rather  advanced  age  they  may  be 
accepted  without  much  hesitation.  The  further  investigations 
I  have  made  for  the  purpose  of  this  paper  have  more  than  con- 
firmed me  in  this  opinion,  and  I  feel  sure  that  the  large  systematic 
errors  do  not  appreciably  affect  the  tables  until  extreme  old  age. 
Already  in  what  has  gone  before  I  have  given  good  reasons  for 
this  opinion,  and  have  shown  that  the  waviness  of  the  population 
curves  is  due  to  migrations  much  more  than  to  mis-statements 
of  age.  I  need  now  only  call  attention  again  to  Table  VI  in 
connection  with  Table  VII  annexed.  In  Table  VI  are  given  the 
graduated  populations  for  England  and  Wales,  with  the  first 
and  second  differences,  and  in  Table  VII  the  corresponding 
differences  of  5.,.  in  the  final  mortality  table.  It  will  be  seen 
that  while  in  Table  VI  the  second  difference  displays  very  frequent 
changes  of  sign,  thus  showing  frequent  changes  in  the  direction 
of  curvature,  vet  Table  VII  shows  only  changes  of  sign  in  the 
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second  difierence  at  the  youthful  and  early  adult  ages,  which  is 
also  the  case  with  many  other  tables,  but  after  age  23  these 
changes  in  curvature  no  longer  take  place,  and  the  table  runs 
very  regularly. 

I  quite  admit  that  under  suitable  circumstances  the  National 
Health  method  may  be  an  excellent  one,  and  may  be  the  proper 
method  to  adopt,  but  I  submit  that  our  knowledge  at  present 
is  not  sufficient  to  enable  us  to  apply  it  with  confidence  to  Census 
statistics,  and  especially  is  this  so.  when  a  large  number  of  tables 
have  to  be  prepared  which  are  closely  co-related,  and  when  it 
would  not  be  possible  to  use  the  same  constants  for  them  all. 

It  cannot  fairly  be  said  that  I  am  averse  to  mathematical 
formulas  of  graduation  and  construction,  and  perhaps  here  it 
will  not  be  held  to  be  egotistical  if  I  indulge  in  a  little  personal 
historical  retrospect.  In  my  early  days  Makeham's  formula 
was  looked  upon  as  hardly  more  than  a  beautiful  scientific 
curiositv.  I  was  then  much  occupied  in  coaching  students  for 
the  Institute  examinations,  and  Makeham's  formula  interested 
me  crreatlv.  and  I  set  to  work  to  trv  whether  some  method  could 
not  be  found  to  apply  it  practically.  This  was  in  about  the  year 
1877,  and  I  had  made  a  great  many  investigations  and  a  great 
manv  calculations,  and  had  on  the  whole  progressed  satisfactorily, 
when  in  1878  the  late  Sir  George  Hardy  came  to  me  as  a  student 
to  read  for  the  final  examination.  Naturally  I  gave  him  the  run 
of  mv  work,  and  I  was  soon  struck  by  his  genius  and  intuition, 
and  presently  I  invited  him  to  join  me  in  completing  the  paper 
for  the  Institute  which  was  already  on  the  stocks.  The  result 
is  the  paper  read  by  us  jointly  on  26  January  1880  before  Hardy 
had  passed  his  examination.  Early  in  1882  I  was  invited  by  the 
Council  to  write  Part  II  of  the  Text  Book,  and  before  long  I 
submitted  to  the  Text  Book  Committee  the  question  of  whether 
it  would  not  be  well  to  include  for  purposes  of  illustration  a  table 
graduated  by  Makeham's  formula,  but  it  was  not  easy  at  that 
time  to  prevail  upon  the  Committee  to  give  their  oifficial  sanction 
to  such  an  innovation.  The  table,  however,  is  in  the  Text  Book, 
and  I  think  I  may  claim  that  since  then  the  formula  has  ceased 
to  be  a  scientific  curiosity,  and  has  become  a  practical  reality. 
Perhaps  even  this  fact  was  not  without  effect  in  stimulating 
research,  and  leading  to  the  discovery  of  other  mathematical 
methods. 

Even  now,  when  it  is  proposed  to  use  Makeham's  formula, 
the  mortalitv  table  must  first  be  verv  carefullv  examined  to  see 
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whether  the  formula  is  suitable,  and  various  trials  must  be  made 
to  see  in  what  form  it  can  best  be  applied.  We  have  not  sufficient 
knowledge  yet  of  the  qualities  of  the  tables  derived  from  National 
statistics  to  enable  us  to  apply  safely  mathematical  methods, 
and  it  seems  to  me  much  better  to  construct  a  table  which 
confessedly  keeps  close  to  the  original  facts  as  recorded, 
without  assuming  any  definite  law.  At  next  Census,  when,  no 
doubt,  populations  will  be  given  again  age  by  age,  a  start  may 
be  made  from  the  base  so  prepared,  and  that  may  make  it 
possible  to  ascertain  better  what  are  the  real  facts  as  regards 
age  mis-statements,  and  migrations  of  populations.  This 
seems  to  me  to  be  the  most  promising  course  to  pursue,  and  the 
most   scientific. 

It  is  not  necessary  to  say  much  regarding  the  smoothness  of 
the  curves  produced  by  the  Census  method  of  table  construction, 
as  that  is  proved  not  only  by  the  figures  given  in  my  report,  but 
also  by  the  comments  on  them  by  the  Second  Reviewer.  He  takes 
exception  to  the  statement  that  "  it  would  be  difficult  to  imagine 
"  a  curve  of  smoother  graduation  unless  it  were  a  curve  really 
"of  the  third  order  with  a  constant  third  difference",  and  he 
compares  the  third  differences  of  q,-  in  English  Life  Table  No.  8 
Males  with  the  third  differences  by  the  National  Health  method, 
which,  having  been  constructed  by  a  mathematical  formula,  is 
essentially  smooth.  He  shows  that  from  ages  20  to  59,  ignoring 
signs,  the  sum  of  the  English  Life  Table  third  differences  is  57 
with  17  changes  of  sign,  and  of  the  National  Health  Table,  36 
with  14  changes  of  sign.  There  is  really  no  distinction  here  to 
speak  of.  The  differences  are  derived  from  the  values  of  q^.  to 
five  places  of  decimals,  but  a  loss  of  smoothness  results  from 
cuttins;  down  the  figures.  In  Tables  VII  and  VIII  annexed  the 
first,  second,  and  third  differences  for  Life  Table  No.  8  are  given 
constructed  from  g.,.  to  seven  decimal  places,  the  differences 
then  being  cut  down  to  correspond  to  q^  to  five  places  of  decimals. 
These  revised  third  differences  show,  for  English  Life  Table  No.  8 
Males,  a  sum  of  44  for  the  third  difference  in  the  section  20  to 
59,  with  only  seven  changes  of  sign.  All  this  seems  to  me,  how- 
ever, to  be  hair-splitting.  The  reviewer  does  not  mention  that 
for  English  Life  Table  No.  8  males  from  age  75  onwards  I  apply 
the  very  severe  test  of  taking  out  the  fifth  order  of  differences 
of  qj..  and  he  does  not  notice  the  further  criterion  of  a  good 
graduation  which  I  put  forward,  namely,  that  the  differences, 
if  not  small,  should  follow  a  definite  law.    This  is  an  important 
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point,  because,  although  it  is  true  that  very  small  third  or  fifth 
differences  mean  a  good  graduation,  yet  the  converse  is  not 
true,  that  if  the  third  differences  are  large  the  graduation  is 
defective.  In  English  Life  Table  No.  8  males  a  constant 
fourth  difference  of  log  ])j.  was  taken  starting  from  age  88,  but 
that  does  not  become  fully  effective  until  age  92,  but  from  age 
92  onwards  the  column  of  log  jJj.  has  differences  all  based  upon  a 
constant  fourth  diff'erence,  and  every  function  derived  from  log2:>jr 
must  also  run  with  absolute  smoothness.  In  Table  IX  annexed 
I  give,  up  to  the  eighth  order,  the  differences  of  g-,.  taken  to  seven 
places  of  decimals,  and  it  will  be  seen  that  not  only  are  these 
differences  large,  but  that  they  swing  backwards  and  forwards- 
between  positive  and  negative  in  a  remarkable  way.  Neverthe- 
less that  table  is  absolutely  smooth.  This  seems  to  me  to  be  a 
good  illustration  of  what  I  have  said  that  we  must  not  look 
merely  at  the  magnitude  of  the  differences  in  judging  of  the 
smoothness  of  a  table,  but  also  at  the  law  which  they  follow. 

The  Second  Reviewer  finds  it  to  be  "  disturbing  "  that  in 
comparing  the  actual  with  the  expected  deaths  of  English  Life 
Table  No.  8  for  males  and  females  respectively  I  use  the  same 
age  groups  as  were  employed  in  the  construction  of  the  tables. 
There  was  no  sinister  intention  in  so  doing,  and,  in  Tables  X 
and  XI,  I  now  give  a  complete  statement  of  the  expected  and  the 
actual  deaths  for  both  males  and  females,  age  by  age,  and  a 
summary  for  the  grouping  usually  selected  for  the  purpose, 
0-4,  5-9,  &c.  I  trust  that  the  reviewer  with  this  information 
will  have  peaceful  nights  in  future.  The  grouping  0-4,  5-9,  &c., 
shows  somewhat  larger  transferences  from  one  group  to  another 
than  does  the  grouping  4-8,  9-13,  &c.  Both  these  groupings, 
however,  have  the  digits  of  age  8  and  0  in  separate  groups,  and 
necessarily  show  fewer  transfers  from  group  to  group  than  would 
any  of  the  other  three  possible  methods  of  grouping.  Through- 
out the  greater  part  of  the  tables  there  is  a  great  excess  of  expected 
deaths  at  digits  of  age  0  and  8  because  of  the  excessive  numbers 
enumerated  at  these  age  digits.  Hence,  when  both  these 
age  digits  are  included  in  one  group  there  must,  if  the 
graduation  is  successful,  be  a  considerable  transfer  of  deaths 
from  the  groups  including  them  to  the  adjacent  groups. 
Therefore,  it  is  rather  a  sign  of  good  graduation  than  otherwise 
that  in  a  comparison  such  transference  is  shown  to  have 
taken  place.  Every  comparison,  however,  that  can  be  instituted 
will  prove   that   the   tables  throughout  adhere  closely   to   the 
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original  facts,  and  that  is  the  main  object  that  was  in  view  in 
constructing  them. 

The  reviewer  thinks  that  before  comparing  the  actual  with 
1;he  expected  deaths,  the  deaths  should  have  been  graduated, 
but  I  do  not  see  how  that  would  do  any  good.  It  would  be  more 
to  the  point  to  graduate  the  populations,  and  so  to  get  rid  of  the 
-excrescences  at  digits  0  and  8.  Here,  however,  it  must  be 
lemembered  that  the  populations  used  in  constructing  English 
Life  Table  No.  8  are  not  the  populations  actually  enumerated 
at  the  Census,  these  populations  having  been  brought  down  to 
1  July  1911  in  order  to  be  central  to  the  deaths.  The  changes  in 
the  populations  thus  produced  are,  however,  very  small,  and  of 
■only  the  slightest  consequence. 

This  portion  of  my  paper,  which,  perhaps  not  in- 
appropriately, may  be  called  a  "Review  of  Reviews",  has 
occupied  more  space  than  was  intended,  and  there  is  not  room 
now  to  call  attention  to  other  points  which  are  worthy  of 
•discussion.  Everyone,  however,  will  formulate  his  own  points 
for  discussion,  and  it  is  perhajjs  well,  therefore,  that  I  should 
not  give  a  lead.  But  one  or  two  matters  occur  to  me  which  are 
of  real  importance.  The  first  is  the  extraordinary  discrepancy 
between  the  enumerated  children  under  2  years  of  age  and  the 
number  of  births  by  which  these  children  must  have  been  pro- 
duced. I  refer  at  some  length  to  this  subject  in  paragraphs  14 
and  15  of  the  first  report,  and  paragraphs  18  to  21,  and  34  to  43 
of  the  second.  I  am  quite  unable  myself  to  account  for  the 
■discrepancy,  and  it  would  be  interesting  to  enquire  whether  it 
exists  in  the  returns  for  Scotland  and  Ireland.  It  seems  to  me 
very  desirable  that  the  question  should  be  thoroughly  threshed 
out  before  the  next  Census,  so  as  to  arrange  if  possible  for  more 
accurate  returns  being  then  secured. 

In  paragraphs  17  to  20  and  26  of  the  first  report  the  difficulties 
experienced  in  connection  with  the  marital  condition  of  the 
population  are  mentioned,  and  here  again  there  is  a  wide  field 
for  investigation.  Also,  I  would  much  like  to  see  an  attempt 
made  by  some  of  our  younger  actuaries  to  graduate  the  population 
columns,  single,  married,  and  widowed,  for  both  sexes,  and  to 
make  them  correspond  exactly  with  similarly  graduated  columns 
for  the  total  population.  I  confess  that  I  have  more  or  less  failed 
in  my  graduation  according  to  marital  state,  and  I  should  be 
very  pleased  to  see  something  better  produced. 

In  paragraph  23  of  my  second  report  I  explain  the  method 
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er  pair  to  femaies 

The  broken  Utlb ytv-e*  the  un^raduaied  \a.lueis  arid 

the  coniiruu>us   line  the  graduxited 

The  ages  are  onlhe  abscissa.  axAs .  and  the  ordirvales 

represent  the  valu&s  of  m^ 


-0190 
OISO 
0170 
0160 
0J50 
0140 
0I3O 
0120 

oiro 

0100 
0090 

ooso 

0070 


43       45        47        49 


Diagram  N?4. 


-viH 


Tke^Dtapram  represents  the  ratios  -^j;  4  '^  Table^NPY 
Males,  arul  has  cl  separate  divisiorv  for  e^jLeh,  colarruv 
oftJte'Table^.  It  also  represents  the^sameratws  accord- 
ing to  thelife-  Tahle prepared  for  the^  corresponding 
sectiori  ofthepopulatton 

Gra^diijCited  Eruzrrv&rated  PopzdatioTz- 

Life  Tabley  Population 


34-    35     36 


Diagram  N^S. 


'ii(f 


TheDiagrarrt  represents  the  ratios  X  j^  ^J^  Table  N9Y, 
Females,  and  has  a  separate  dvidsioTvfor  each  cohzmrL 
of  die- Table-.     It  also  represents  th&  same-  ratios  accord 
tag  to  the^Life  Table. prep  or edy  for  ihe^  corre^ipondiri^ 
sediorv  ofthe^  populati<^>n 

Grajdujated.EruzrneratedyPopuLatiorL 

Life  Table  Populcitiorv. 


rOTAL 
"EM  ALES 


34     35    36 
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which  has  been  followed  in  the  case  of  all  the  Life  Tables 
to  complete  them  at  the  old  ages.  In  my  papers  in  the 
Journal  a  different  method  was  followed,  but  the  late  Mr.  A.  C. 
Waters  took  strong  exception  to  it,  and  in  deference  to  his  opinions, 
and  out  of  respect  for  his  memory,  I  tried  to  find  a  method  that 
would  meet  his  objections.  His  view  was  that  there  w^as  no 
absolute  limit  to  human  life,  and  that  to  assume  unity  for  q^.  at 
any  definite  point  of  age  was  wrong.  The  new  method  assumes  no 
such  limit,  but,  by  taking  a  fourth  difference  suitably,  the  tables 
can  be  brought  practically  to  an  end  at  any  point  desired. 
Perhaps  the  tables  would  have  been  more  artistic  had  the  fourth 
differences  of  log  p^.  been  started  at  an  earlier  age.  For  instance, 
by  a  suitable  equation  a  fourth  difference  might  be  found  at  age 
80  which  would  give  q,^  equal  to  -99999  at,  say,  age  105  for  males 
and  108  for  females,  and  for  practical  purposes  very  good  tables 
would  result.  I  throw  out  this  idea  merely  as  an  illustration, 
but  it  would  not  have  been  suitable  on  the  present  occasion,  where 
the  object  was  to  keep  as  close  as  possible  to  the  facts  as  recorded 
to  the  oldest  practicable  age. 

In  paragraphs  58  to  62  of  the  second  report,  the  National 
Health  Table  is  dealt  with,  and  it  is  desirable  that  that 
table  should  be  reconstructed  on  the  new  estimates  of 
population.  Perhaps  some  industrious  young  actuary  will 
perform  this  piece  of  work.  It  would  be  interesting  to  see 
a  comparison  of  the  new  q^.  he  would  produce  with  the 
approximations  given  in  my  report. 


Y   Li 
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Table  I. 

Preference  for  Digits  of  Age. 

England  and  Wales.  Males.  Populations  at  each  digit  of  age  for  90 
years  of  life,  first  starting  from  age  10,  and  secondly  starting  from 
age  9  ;  and  the  ratio  of  the  population  at  each  digit  of  age  to  the 
populatimi  at  digit  of  age  9.  Also  si7nilar  figures  according  to  the 
Text  Book  Table  starting  from  age  10. 


Digit 
of 
Age 

England— Wales.    Males 

Text-Book  Table 

Starting  from  Age  10 

Starting  from  Age  9 

Starting  from  Age  10 

0 

Population 

Ratio  to 
Digit  9 

Populatiou 

Ratio  te 
Digit  9 

1-040 

Population 

Ratio  to 
Digit  9 

1,638,755 

1-349 

1,638,755 

547,785 

1-196 

1 

1,402,153 

1154 

1,402,153 

-889 

537,596 

1-174 

2 

1,461,802 

1-203 

1,461,802 

•927 

527,470 

1-152 

3 

1,373,018 

1-130 

1,373,018 

•871 

517,100 

1-130 

4 

1,367,895 

1-126 

1,367,895 

•868 

507,387 

1-108 

5 

1,350,062 

1-111 

1,350,062 

•856 

■J97,412 

1-087 

6 

1,320,912 

1-087 

1,320,912 

•838 

4S7,475 

1065 

7 

1,234,881 

1-016 

1,234,881 

•783 

477,569 

1043 

8 

1.297,629 

1-066 

1,297,629 

-823 

•467,686 

1-022 

9 

1,215.057 

1-000 

1,576,503 

l-OOO 

457,826 

1-000 
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Table  II. 

Preference  for  Digifs  of  Age. 

Measured  hy  Derlations  from  100,000  Graduated  Population  at  each 
age  as  given  in  Table  II  for  Males  and  'Table  V for  Females  in  the 
lieport  on  Graduation  of  Ages. 

England  and  Wales  Males  and  Females,  ages  10  to  89.  Total  Deviation 
at  each  digit  of  age  for  100,000  of  Graduated  Population  at  each 
age,  ami  the  corresponding  Enumerated  Populations.  Also  the  ratio 
of  the  population  at  each  digit  of  age  to  the  population  at  digit 
of  age  9. 

X.B.- -Positive  quantities,  heavy  Ionic  tyjje. 
Negative  quantities,  liglit  Italic  type. 


Dipit 

of 
Age 

JIales 

Females 

Total 
Deviation 

Corresponding 
Enumerated 
Population 

Ratio 
to  Digit  9 

Total 
Deviation 

Corresponding 
Enumerated 
Population 

Ratio 
to  Digit  9 

0 

70,989 

870,989 

1-090 

76,072 

876,072 

1 
1-111 

1 

6i,6i8 

738.382 

•924 

72.490 

727,510 

-922 

2 

7,513 

807,513 

1-010 

11,778 

811,778 

1-029 

3 

2^,o6o 

774,940 

•970 

^3,3^9 

784,631 

-995 

4 

4,743 

795,257 

•995 

6,646 

806,646 

1-023 

5 

2,496 

802.496 

1-004 

401 

800,401 

1-015 

6 

1,246 

801,246 

1003 

231 

800.231 

1-015 

1    7 

27,01)4 

772,906 

-967 

3^,7-^S 

768,212 

-974 

1     8 

25,584 

825,584 

1-033 

20,689 

820,689 

1-040 

:   9 

736 

799,264 

1-000 

^^,2j3 

788,747 

1-000 
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Table  III. 

Values  of  mx,  Ungraduated  and  Graduated,  derived  from  the  population 
enumerated  at  the  census  of  1911  and  the  deaths  of  the  three 
years  1910-1912. 


Age 

Males 

Females 

Age 

Males 

Fkm 

\LE3 

mx 

»«j- 

OTj. 

^x 

nix 

«!;, 

Wj; 

m^ 

Rough 

Graduated 

Rough 

Graduated  i 

i 

•00239 

45 

Rough 

Graduated 

Rough 

Graduated 

15 

•0023 

•00231 

•0025 

•0112 

•01107 

•0086 

.00864 

6 

•0026 

•00258 

•0026 

■00254 

6 

•0118 

•01170 

•0091 

•00908 

7 

•0030 

■00285 

•0027 

•00268 

7 

•0128 

•01237 

•0097 

•00957 

8 

•0031 

•00311 

■0028 

•00280 

8 

•0126 

•01313 

■0100 

•01012 

9 

•0034 

•0O333 

•0029 

•00289 

9 

•0145 

•01400 

•0112 

•01076 

20 

•0036 

•O0350 

•0029 

•00297 

50 

•0136 

■(•1500 

•0101 

•01150 

1 

•0036 

•00363 

■01)32 

■00305 

1 

•0165 

■01615 

•0130 

•01234 

2 

•0038 

•00374 

■0<J30 

■C0313 

2 

•0180 

•01740 

•0136 

•01326 

3 

•0038 

•00382 

•0032 

■00321 

3 

•0189 

•01872 

•0146 

•01425 

4 

•0038 

•C0391 

•0034 

■00331 

4 

•0204 

•02009 

■0151 

•01529 

25 

•0040 

•00401 

■0033 

•00341 

55 

•0209 

•02153 

•0155 

•01639 

6 

•0041 

•00412 

•0035 

•00352 

6 

•0227 

•02304 

■0179 

■01754 

7 

•0044 

•00425 

•0038 

•00365 

7 

•0260 

•02471 

■0£00 

•01881 

8 

•0044 

•00441 

•0037 

•00379 

8 

•0263 

•02661 

•0201 

•02024 

9 

•0046 

•00460 

•0011 

•00395 

9 

•0288 

•02877 

■0217 

•02186 

30 

•0045 

•00484 

■0038 

•00412 

60 

•0281 

•03122 

•0207 

■02369 

1 

•0052 

•00511 

■0044 

■00432 

1 

•0366 

•03391 

•0279 

•02570 

2 

•0055 

•00542 

•0046 

•00454 

2 

•0359 

■03672 

•0280 

•02718 

3 

•0058 

•00574 

■0049 

•00477 

3 

•0406 

•03954 

•0307 

•02990 

4 

•0060 

•00606 

•0050 

•C0501 

4 

•0425 

•04233 

•0325 

•03206 

35 

•0065 

•00638 

•0051 

•00527 

65 

•0470 

■04514 

•0347 

•03436 

6 

•0067 

•00668 

■0054 

■00553 

i  6 

•0471 

•04815 

•0358 

•03697 

7 

•0072 

•00690 

•0061 

■00580 

7 

■0523 

•05171 

•0409 

•04018 

8 

•O07O 

•00733 

■0U61 

•00608 

1  8 

■0551 

•05605 

•0439 

•04413 

9 

•0080 

•00771 

•CW67 

■00638 

9 

•0578 

•06129 

•0153 

•04886 

40 

•0076 

•00815 

•0059 

■00670 

70 

•0655 

•06738 

•0528 

•05425 

1 

•0089 

•00866 

•0073 

•00705 

1 

•0776 

•07410 

•0645 

•06009 

2 

•0092 

•00923 

•0076 

•00742 

2 

•0831 

•08121 

•0671 

■06616 

3 

•0100 

•00983 

0078 

•00782 

3 

•08S0 

•08853 

•0732 

•07238 

4 

•0103 

•01045 

•0083 

■00822 

•     4 

•0974 

■09606 

•0786 

^  •07882 
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Table   IV. 
Graduaicl  Enumerated  Populations. 


Age 

Total 

Etif<land  and 

Wales 

County  of 
!      London 

County 
Boroughs 

Uriian 
Districts 

Rural 
Districts 

Age 

Males. 

16 

335,427 

38,387 

99,220 

118,210 

79,610 

16 

7 

329,866 

38,233 

97,493 

116,413 

77,727 

7 

8 

323,299 

38,185 

95,545 

114,419 

75,150 

8 

i       9 

316,477 

38,201 

93,605 

112,395 

72,27(5 

9      • 

'     20 

310,150 

38,240 

91,902 

110,505 

69,503 

20 

1 

305,070 

38,261 

90,665 

108,917 

67,227 

1 

2 

301,573 

38,315 

90,061 

107,697 

65,500 

2 

3 

299,159 

38,427 

89,936 

106,740 

64,056 

3 

4 

297,32i 

38,525 

90,042 

105,935 

62,820 

4 

25 

295,557 

38,530 

90,127 

105,188 

61,712 

25 

6 

293,360 

38,368 

89,940 

104,395 

60,657 

6     1 

7 

290,783 

37,998 

89,492 

103,614 

59,679 

7 

8 

288,165 

37,470 

88,951 

102,914 

58,830 

8     ! 

9 

285,423 

36,846 

88,300 

102,205 

58,072 

9      ; 

30 

282,477 

36,185 

87,524 

101,401 

57,367 

30     , 

1 

279,248 

35,546 

86,608 

100,418 

56,676 

1 

2 

275,895 

34,932 

85,591 

99  312 

56,060 

2 

3 

272,472 

3  J, 304 

84,483 

98,140 

55,545 

3      1 

4 

268,739 

33,657 

83,226 

96,817 

55,039 

4      1 

35 

264,454 

32,900 

81,762 

95,249 

54,453 

35 

6 

259,378 

32,297 

80,032 

93,353 

53,696 

6 

Females. 

16 

338,515 

41,1K0 

105,409 

122,270 

69,676 

i« 

7 

336,801 

42,030 

105,309 

121,611 

67,851 

7 

i       8 

335,599 

43,296 

105,336 

120,925 

66,042 

8 

9 

334,736 

44,703 

105,405 

120,246 

64,382 

9      I 

20 

334,037 

45,992 

105,426 

119,617 

63,002 

20     1 

1 

333,330 

46,908 

105,313 

1 19,075 

62,036 

1      ] 

2 

333,033 

47,474 

105,141 

118,747 

61,671 

2      \ 

3 

333,263 

47,86S 

104,968 

118,606 

61,821 

3 

4 

333,390 

48,044 

104,681 

118,465 

62,200 

4 

25 

332,784 

47,960 

104,165 

118,132 

62,527 

25 

6 

330,817 

47,573 

103,308 

117,419 

62,517 

6 

7 

327,119 

46,749 

102,003 

116,246 

62,121 

7 

8 

322,111 

45,518 

100,326 

114,738 

61,529 

8 

9 

316,345 

41,079 

98,436 

113,016 

60,814 

9 

30 

310,373 

42,632 

96,492 

111,199 

60,050 

30      ' 

1 

304,748 

41,379 

94,652 

109,403 

59,314 

1      ' 

2 

299,642 

40,342 

92,985 

107,687 

58,628 

2 

3 

294.687 

39,387 

91,387 

105,971 

57,942 

3 

4 

289,624 

38,480 

89,752 

104,171 

57,221 

4      , 

35 

284,196 

37,587 

87,977 

102,201 

56,431 

35 

C 

278,146 

36,676 

85,957 

99,978 

55,535 

6    ; 
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Tabi.e    V. 
lUiiio  L^+i^-La;,   Gradaoted  Enumeiated  ropidations. 


Age 


Total 

England  anil 

Wnles 


County  of 
London 


County 
Boroughs 


UrVan 
Districts 


Rural 
Districts 


MalPS. 


16 

7 
8 
9 

20 
1 
2 
3 
4 

25 
6 
7 
8 
9 

30 
1 
2 
3 
4 


8 
9 
20 
1 
2 
3 
4 


8 
9 

30 
1 
2 
3 
4 

35 


•9833 
•9b02 
•9788 
•9799 
•9836 
•9086 
•9920 
•9938 
•9940 
•9927 
•9913 
•9911 
•9905 
•9897 
•9886 
•9881 
•9876 
•9863 
•9840 
•9808 


•9919 
■99ti4 
•997.'-j 
•9979 
•9979 
'9991 
•0007 
•0001 
•9982 
•9941 
•9888 
•9847 
•9821 
•9811 
•9819 
•9832 
•9835 
•9828 
•9813 
•9787 


•9961 

•9988 
•0004 
•0010 
•0006 
•0014 
•0029 
•0025 
•0001 
•9959 
•990 1 
•9861 
■9833 
•9820 
•9824 
•9827 
•9820 
•9811 
•9802 
■9790 


•9826 
■9800 
•9797 
•9818 
•9865 
•9933 
•9986 
10012 
10009 
•9979 
•9950 
•9910 
•9927 
•9912 
•9895 
•9883 
•9870 
•9S51 
•P824 
•9788 


Females. 


10211 


■0301 
•0:i25 
•0288 
•0199 
•0121 
•0083 
0037 
•9983 
•9919 
•9827 
■9737 
•9684 
•9672 
•9706 
•9749 
•9763 
•9770 
•9768 
■9758 


■9991 
1  -0003 
1^0007 
10002 
•9988 
•9984 
•!i98± 
•9972 
■9951 
•9917 
•9873 
•9836 
•9811 
•9803 
•9809 
•9824 
•9828 
•9821 
•9802 
•9770 


9848 

•9763 

16 

9829 

•9669 

7 

9824 

•9618 

8 

9832 

•9616 

9 

9856 

•9673 

20 

9888 

•9743 

1 

9911 

•9780 

2 

9925 

■9807 

3 

9929 

•9824 

4 

9925 

•9829 

25 

9924 

•9838 

fi 

9933 

•9858 

7 

9932 

•9871 

8 

9921 

•9879 

9 

9903 

■9880 

30 

9890 

■9891 

1 

•9882 

•9908 

^ 

9865 

•9909 

3 

9838 

•9894 

A 

9801 

•9861 

35 

•9916 
•9941 
■9941 
•9947 
■9956 
•9972 
•9988 
•9988 
•9971 
■9910 
•9900 
•9870 
•9850 
•9839 
•9838 
•9844 
•9840 
•9830 
•9811 
•9783 


•9738 
•9733 
•9749 
•9786 
•9847 
•9941 
•0024 
•U061 
•0053 
■9998 
•9937 
•9905 
•9884 
•9874 
•9878 
•9384 
•9883 
•9876 
■9862 
■9841 


16 
7 
8 
9 

20 
1 
2 
3 
4 

25 
G 
7 
8 
9 

30 
1 
2 
3 
4 

35 
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Table  VI. 


England  and  JVales.     Total  Males. 
Graduated  Populations. 

N.B. —  Positive  quantities,  lieavy  Ionic  type. 
Nejjative  quantities,  lijrht  Italic  type. 


Age 

Population 

S 

52 

Age 

Population 

S 

l^ 

15 

340.125 

4,(>9S 

S63 

55 

133,528 

6,24g 

510 

fi 

335.427 

5.^6i 

1,006 

6 

127.279 

5,739 

334 

7 

329.866 

b,567 

255 

7 

121,540 

5,405 

221 

8 

323.299 

b,S22 

495 

8 

116,135 

5.184 

111 

9 

316.477 

6,327 

1.247 

9 

110,951 

5,073 

/ 

20 

310,150 

5-,oSo 

1.583 

60 

105,878 

5,074 

5 

I 

305.070 

3,497 

1,083 

1 

100,804 

5,079 

70 

2 

301.573 

2,414 

577 

2 

95,725 

5,oog 

75 

3 

299.159 

1.837 

72 

3 

90.716 

4,934 

79 

4 

297.322 

i,7t>5 

432 

4 

85,782 

4,855 

85     , 

25 

295.557 

^■J97 

380 

65 

80,927 

4.770 

143     ! 

6 

293.360 

2,577 

4' 

6 

76,157 

4,627 

139 

7 

290.783 

2,6 1 S 

124 

7 

71.530 

4,488 

53 

8 

288,165 

2,74^ 

204 

8 

67,042 

4,435 

36 

9 

285,423 

2,(^46 

283 

9 

62,607 

4- 47  J 

I2J 

30 

282.477 

S,22g 

124 

70 

58,136 

4,592 

273 

1 

279.248 

J-JiJ 

70 

1 

53,544 

4,865 

2:4 

2 

275,895 

3,423 

3'0 

2 

48.679 

5,079 

11 

3 

272.472 

3-733 

5^2 

3 

43,600 

3,068 

235     ! 

4 

288,739 

4,283 

79  r 

4 

38,532 

4,833 

461  : 

1     35 

264.454 

5,076 

1,054 

75 

33,699 

4,372 

453 

6 

259.378 

6, 130 

Sg2 

6 

29,327 

3,919 

303 

7 

253,248 

7,02a 

502 

7 

25,408 

3,616 

314 

8 

246.226 

7,524 

loS 

8 

21.792 

3,302 

326 

9 

238,702 

7,632 

283 

9 

18,490 

2,976 

336 

1     40 

231,070 

7,349 

184 

80 

15,514 

2,640 

396 

1 

223,721 

7,1(^5 

/  7 

1 

12,874 

2,244 

388 

!       2 

216,556 

7,242 

71 

2 

10,630 

1,836 

299 

:     3 

209,314 

7.17 1 

221 

3 

8.774 

',557 

212 

4 

202,143 

6,950 

367 

4 

7,217 

',345 

122 

45 

195.193 

6,583 

550 

85 

5,872 

1,223 

149 

6 

188,610 

6,033 

450 

6 

4,649 

1,074 

209 

7 

182,577 

5,583 

178 

7 

3.575 

865 

167 

8 

176,994 

5,405 

Qi 

8 

2,710 

6g8 

128 

9 

171,589 

5,496 

365 

9 

2,012 

570 

50 

166,093 

5,861 

540 

90 

1,442 

1 

160.232 

6,401 

361 

2 

153,831 

6.762 

94 

3 

147.069 

6,836 

171 

4 

140,213 

6,683 

436 
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Table  VII. 

Differences  of  q^  tal:en  to  seven  decimal  places  and  then  cut  down  to 

fire  places. 

English  Life  Table  Xo.  8. — Males. 

N.B. — Positive  quantities,  heavy  Ionic  type. 
Negative  quantities,  light  Italic  type. 


Age 


10 
1 
2 
3 

4 

15 

6 
7 
8 
9 

20 
1 
2 
3 
4 

25 

6 

7 


12 
1 

u 

19 
23 

24 
21 
23 
24 
22 

18 

12 

8 

6 

7 

11 
14 
16 
18 
20 


S« 


13 

10 

8 

4 

1 


65 
6 
7 
S 
9 


Age 

S 

50 

103 

1 

115 

2 

126 

3 

136 

4 

148 

55 

160 

6 

172 

7 

185 

8 

199 

9 

214 

60 

232 

I 

247 

2 

262 

3 

283 

4 

310 

345 
382 
416 
455 
497 


12 

10 
11 
12 
12 

12 
12 
14 
16 

18 

15 
15 
21 
28 
35 

36 
35 
38 
42 
46 


3 

4 

4 

10 


30 

23 

1 

27 

2 

30 

3 

32 

4 

34 

35 

35 

6 

35 

40 
1 

2 
3 
4 

45 
6 

7 
8 
9 


36 

38 
42 

47 
51 
55 
60 
64 

70 
73 
77 
88 
92 


1 
2 

4 
5 

5 

4 
4 
5 
5 

4 
3 
6 
9 
12 


70 
1 
2 
3 
4 

75 
6 


80 
1 
2 
3 

4 

85 
6 


543 
600 
660 
715 
763 

803 
852 
914 
968 
1.012 

1.045 
1.075 
1.114 
1,161 
1,218 

1,285 
1,429 
1.583 
1,632 
1,555 


57 

4 

61 

0 

55 

7 

48 

8 

40 

10 

50 
62 
54 
45 
33 

29 
39 
47 
57 
67 

144 

153 

49 

77 
223 


12 

S 
9 


10 
8 
9 

11 

77 


104 
12b 
14b 
247 


1915.1 
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Table  Ylll. 


Differences  of  q^  taken  to  seven  decimal  places  and  then  cut  dovm  to 
fire  places. 

English  Life  Table  No.  8. — Females. 

N.B. — Positive  quautities,  heavy  Ionic  type. 
Negative  quantities,  light  Italic  type. 


Age 

.  5 

52 

53 

Age 

0 

52 

53 

10 

10 

12 

J 

50 

77 

10 

I 

1 

2 

9 

J 

1 

87 

8 

2 

12 

6 

^ 

2 

95 

9 

3 

18 

2 

4 

3 

104 

9 

4 

20 

2 

5 

4 

112 

9 

I 

15 

18 

7 

6 

55 

121 

8 

6 

11 

I 

1 

6 

129 

8 

3 

7 

10 

I 

1 

7 

137 

11 

3 

8 

9 

1 

8 

147 

14 

3 

9 

9 

9 

161 

17 

6 

20 

9 

60 

178 

11 

I 

1 

9 

i 

1 

189 

10 

10 

2 

8 

1 

2 

198 

20 

U 

3 

9 

"i 

1 

3 

218 

31 

12 

4 

10 

2 

4 

249 

42 

8 

25 

11 

2 

65 

291 

51 

4 

6 

13 

.  1 

6 

342 

47 

5 

7 

14 

1 

7 

389 

41 

6 

8 

16 

2 

8 

430 

35 

7 

9 

17 

2 

9 

465 

28 

I 

30 

19 

2 

70 

494 

27 

8 

1 

21 

2 

1 

521 

35 

7 

2 

23 

2 

2 

556 

43 

8 

3 

24 

1 

3 

599 

51 

9 

4 

25 

1 

/ 

4 

650 

60 

26 

35 

26 

75 

710 

87 

5 

6 

26 

i 

6 

797 

92 

26 

7 

27 

i 

1 

7 

889 

66 

3r 

8 

28 

2 

1 

8 

954 

35 

37 

9 

80 

3 

I 

9 

989 

... 

22         \ 

40 

34 

3 

I 

80 

986 

24 

21 

1 

86 

2 

1 

1 

962 

3 

25 

2 

88 

3 

1 

2 

959 

21 

28 

3 

41 

4 

1 

3 

980 

50 

34 

4 

45 

5 

/ 

4 

1,030 

84 

25 

45 

50 

3 

80 

1.114 

109 

12 

6 

53 

3 

'2 

() 

1,222 

97 

^3 

7 

56 

5 

2 

J 

1.319 

74 

27 

8 

60 

7 

2 

8 

1,393 

47 

33 

9 

68 

9 

... 

9 

1,440 

14 

72 
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Table  IX. 


Valuei<  of  q^  and  its  differences.         Englif^h  Life  Table  Xo.  8. — Males. 

N.B. — Positive  quantities,  lieavy  Ionic  type. 
Xepative  quantities,  light  Italic  type. 


Age 

?x 

s 

S" 

53 

5* 

56 

S« 

57 

58 

61 
775 

1,238 

92     2.977,077 

3  3,053.213 

4  3,108,407 

76,136 
55.194 
48,014 

20.04^ 

7.!  So 

12.978 

13,762 
20.158 
26,146 

6,396 
5,988 
4,527 

40S 
1,461 
3, '93 

1,053 

1,732 
2-350 

679 
618 
157 

95     3,156,421 

6  3.217.413 

7  3.317.529 

8  3,487,442 

9  3,759.159 

60.992 
100.116 
169.913 
271.717 
401.319 

39.124 

69.797 

101.804 

129.602 

145,455 

30.673 
32.007 
27,798 
15,853 

4.626 

1,334 

4,2og 

11^945 
20,479 
26,806 

5-543 
7-73^ 
8.534 
(>,327 
8g 

2,/gj 
793 
2,207 
6.238 
9,347 

1,395 
3,005 
4,031 
3,109 

1,610 
1,026 

022 
3,^31 
5,431 

100     4,160.478 

1  4,707,252 

2  5.394.855 

3  6.191.855 

4  7,039.925 

546.774 
687,603 
797.000 
848.070 
823.176 

140,829 

109,397 

51,070 

24,Sg4 
100,412 

3' ^432 
5S.327 
75,9^4 
73orS 

54.117 

26,8g3 
J7A^7 
446 
21,401 
35.779 

9,258 

18,083 

20,955 

14.378 

344 

8,825 
2,872 

K^77 
14.034 
IS, 7 20 

5,953 
9,449 
7,457 
314 
8,407 

3,496 
1,992 

7,771 
8,093 
1,757 

105  '  7,883.101 

6  8.585.865 

7  9.154.100 

8  9.549,468 

9  9,789,754 

722.764 
568.235 
395.368 
240,286 
125,736 

172,867 
133,082 

6g,g6o 

17.785 
40.532 
44.590 
34.810 

36.123 

22,747 

4,058 

g,7So 
14,039 

i3,37(> 

i8,68g 

13,858 

4,259 

2,921 

5.313 
4,851 
9,579 
7,180 
2,041 

10,164 
4,728 

2,399 
5,139 

5,436 
7,127 
2,740 

110     9,915,490 

1  9,971.266 

2  9.991.892 

3  9,998.139 

4  9,999,660 

55,776 

20.626 

6.247 

1.521 

292 

^4<J79 
4.72b 
i,22g 

20,771 
9,653 
3,497 

11,118 
6,136 

4,962 

115 

9,999,952 

1915.] 
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Table  X. 

English  Life  Table  No.  8. 
Comparison  of  Actual  unfit  Exppcted  Deaths. 


Age 

Males 

Females 

Age 

last 
Birth- 

last 
Birth- 

day 

Actual  Deaths 

Expected  Deaths 

Actual  Deaths 

Expected  Deaths 

day 

0 

164,033 

164,033 

127,925 

127,925 

0 

1 

41,577 

41,577 

38,288 

38,288 

1 

2 

15,916 

15,916 

15,598 

15,598 

2 

3 

9,639 

9,639 

9,387 

9,387 

3 

4 

6,895 

6,895 

6,732 

6,732 

4 

5 

5,604 

5,604 

5,476 

5,476 

5 

6 

4,116 

4,449 

4,112 

4,377 

6 

7 

3,141 

3,604 

3,160 

3,556 

7 

8 

2,589 

2,889 

2,639 

2,875 

8 

9 

2,270 

2,391 

2,263 

2,392 

9 

10 

2,180 

2,086 

2,126 

2,119 

10 

1 

2,013 

1,912 

1,956 

1,971 

1 

2 

1,851 

1,906 

1,943 

1,986 

2 

3 

1,897 

],999 

2,178 

2,082 

3 

4 

2,103 

2,179 

2,353 

2,261 

4     1 

15 

2,318 

2,357 

2,495 

2,409 

15 

6 

2,623 

2,609 

2,634 

2,607 

6 

7 

2,960 

2,767 

2,729 

2,711 

7    ■ 

8 

3,069 

3,025 

2,848 

2,839 

8 

9 

3,325 

3,167 

2,859 

2,854 

9 

20 

3,319 

3,227 

2,914 

2,947 

20 

1 

3,277 

3,348 

3,169 

3.030 

1 

2 

3,385 

3,371 

3,017 

3,135 

2 

3 

3,400 

3,450 

3,270 

3,265 

3 

4 

3,406 

3,504 

3,399 

3,349 

4 

25 

3,481 

3,532 

3,345 

3,416 

25     i 

6 

3,645 

3,659 

3,464 

3,505 

6 

7 

3,702 

3,626 

3,616 

3,462 

7 

8 

3,962 

3,943 

3,664 

3,775 

8 

9 

3,931 

3,952 

3,817 

3,693 

9     j 

30 

4,193 

4,480 

3,934 

4,275 

30 

I 

4,020 

3,940 

3,757 

3,657 

1 

2 

4,604 

4,474 

4,187 

4,151 

2 

3 

4,465 

4,358 

4,110 

4,015 

3 

4 

4,807 

4,762 

4,332 

4,341 

4 

35 

5,167 

5,031 

4,386 

4,487 

35 

6 

5,230 

5,228 

4,504 

4,639 

6 

7 

5,070 

4,9  J  9 

4,653 

4,436 

7 

8 

5,538 

5,815 

5.144 

5,102 

8 

9 

5,635 

5,459 

5,089 

4,803 

9 

40 

5,993 

6,446 

4,998 

5,635 

40 

1 

5,299 

5,148 

4,536 

4,370 

1 

2 

6,259 

6,241 

5.520 

5,351 

2 

3 

5,885 

5,730 

5.080 

5,027 

3     1 

4 

5,918 

5,923 

5,180 

5,098 

4     1 

45 

6,783 

6,680 

5,468 

5,510 

45 

6 

6,545 

6,493 

5.459 

5,472 

6 

7 

6,792 

6,601 

5,fi09 

5,559 

7 

8 

7,131 

7,513 

6,233 

6,358 

8     ! 

9 

7,524 

7,295 

6,308 

6,089 

9 
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Age 

Hales 

Females                         i 

Age 

last 
Birth- 

1 

last 
Birth- 

day 

Actual  Deaths 

Expected  Deaths 

Actual  Deaths 

Expected  Deaths 

day 

50 

7,970 

8,787 

6,360 

7,246         ' 

50 

1 

6,993 

6.788 

5,822 

5,497 

1 

2 

8,239 

7,909 

6,807 

6,592 

2 

3 

7,877 

7,699 

H,720 

6,514 

3 

4 

8,605 

8,402 

7,047 

7,104 

4 

55 

8,266 

8,484 

6,705 

7,063 

55 

6 

9,065 

9,218 

7,700 

7,549 

6 

7 

8,740 

8,370 

7,474 

7,072 

7 

8 

9,441 

9,623 

8,072 

8,168 

8 

9 

9,603 

9,600 

8,113 

8,170 

9 

60 

10,416 

11,507 

8,720 

9,874 

60 

1 

9,556 

8,724 

8,035 

7,271 

1 

2 

10,385 

10,396 

9,059 

8,795 

2 

3 

10,505 

10,014 

9,153 

8,707 

3 

i  * 

10,674 

10,466 

9,683 

9,399 

4 

65 

11,511 

11,021 

10,201 

10,064 

65 

6 

10,698 

11,062 

9,806 

10.199 

6 

7 

10,839 

10,911 

10,240 

10,209 

7 

8 

11,743 

12,163 

11,268 

11,523 

8 

9 

11,868 

12,732 

11,202 

12,218 

9 

70 

12,125 

12,432 

12,542 

12,897 

70 

]       1 

11,029 

10,375 

11,811 

10,912 

1 

2 

11,973 

11,453 

13,248 

12.871 

2 

3 

11,196 

10,909 

12,686 

12,322 

3 

4 

11,066 

10,742 

12,464 

12,311 

4 

75 

10,359 

10,490 

12,015 

12,015 

75 

6 

9,765 

9,726 

11,576 

11,597 

6 

7 

8,919 

9,053 

10,751 

10,677 

7 

8 

8,770 

8,831 

10,620 

10,855 

8 

9 

7,851 

7,371 

9,687 

9,312 

9 

■     80 

7,159 

7,679 

9,530 

10,149 

80 

1 

6,131 

6,083 

8.004 

7,739 

± 

2 

5,980 

5,949 

8,135 

8,047 

2 

3 

5,089 

5,165 

7,117 

7,163 

3 

4 

4,761 

4,730 

6,653 

6,837 

4 

1     85 

3,892 

3,915 

5,679 

5,603 

85 

6 

3,330 

3,268 

4,913 

4,932 

6 

'      7 

2,683 

2.724 

4.216 

4,084 

7 

-       8 

2,095 

2,121 

3,347 

3,300 

8 

9 

1,665 

1,719 

2,726 

2,720 

9 

90 

1,273 

1,390 

2,187 

2,371 

90 

1 

958 

940 

1,735 

1,695 

1 

2 

738 

715 

1,394 

1,388 

2 

3 

524 

431 

981 

878 

3 

4 

307 

327 

668 

652 

4 

95 

219 

242 

490 

519 

95 

6 

188 

152 

364 

385 

6 

7 

93 

99 

246 

248 

7 

8 

49 

64 

160 

184 

8 

9 

37 

41 

103 

99 

9 

100 

57 

58 

138 

151 

100 

&  over 

&  over 

All 

771,760 

772,255 

726,236 

726,544 

AU 

ages 

nges 

1915.] 
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Table  XL 

English  Life  Table  Xo.  8. 
Summary  Comparison  of  Actual  uith  Expected  Deaths. 


Ages 

Males 

Females 

Ages 

Deviation 

Deviation 

last 

Expected  less 

Expect 

ed  less 

last 

birthday 

Actual 

Expected 

Actual 

Actual 

Expected 

Actual 

birthday 

Deaths 

Deaths    i 

Deaths 

Deaths 

Positive 

Negative 

Positive 

Negative 

Oto    4 

238,060 

1 

238,060 

... 

197,930 

197,930 

0  to    4 

5  „     9 

17,720 

18,937 

1,217 

17,650 

18,676 

1,026 

5  „     9 

10  „  14 

10,044 

10,082 

38 

10,556 

10,419 

137 

10  „  14 

15  „  19 

14,295 

13,925 

370 

13,565 

13,420 

145 

15  „  19 

20  ,.  24 

16,787 

16,900 

113 

15,769 

15,726 

43 

20  „  24 

25  „  29 

18,721 

18,712 

■'■9 

17,906 

17,851 

55 

25  „  29 

30  „  34 

22,089 

22,014 

75 

20,320 

20.439 

119 

30  „  34 

35  „  39 

26,640 

26,482 

158 

23,776 

23,467 

309 

35  „  39 

40  „  44 

29,354 

29,491 

137 

25.314 

25,481 

167 

40  „  44 

45  „  49 

34,775 

34,582 

193 

29,077 

28,988 

'89 

45  „  49 

50  „  54 

39,684 

39,585 

99 

32,758 

32,953 

197 

50  „  54 

55  „  59 

45,115 

45,295 

180 

38,064 

38,022 

42 

55  .,  59 

60  ,.  64 

51,536 

51.107 

429 

44,650 

44,046 

C04 

60  „  64 

65  „  69 

56,659 

57,889 

1,230 

52,717 

54,213 

1,496 

65  „  69 

70  „  74 

57,389 

55,911 

1.478 

62.751 

61,313 

1438 

70  „  74 

75  „  79 

45,664 

45,471 

193 

54,649 

54,456 

193 

75  „  79 

80  „  84 

29,120 

29,606 

486 

39,439 

39,935 

496 

80  .,  84 

85  „  89 

13,665 

13,747 

82 

20,881 

20,639 

242 

85  „  89 

90  „  94 

3,800 

3,803 

3 

6,965 

6,984 

19 

90  „  94 

95  „  99 

586 

598 

12 

1,363 

1,435 

72 

95  „  99 

100  & over 

57 

58 

1 

138 

151 

13 

lOO&over 

All  ages 

771.760 

77-',255 

3,499 

3,004 

726,236 

726,544 

3,605 

3,297 

All  ages 

328  The  New  National  Life  rabies.  [Oct. 

Abstract  of  the  Discussion, 

Mr.  S.  J.  EOAVLAND  said  that  the  talmlation  of  the  population 
statistics  age  by  age  would  be  of  great  value  in  future  years  if  it 
were  continued,  although — owing  to  the  fact  that  the  1901  figures 
were  in  grouped  ages — it  had  not  been  possilile  to  derive  the  full 
advantage  from  it  on  the  present  occasion.  It  was  very  interesting 
to  note  the  variations  in  the  numbers  returned  at  different  integers 
in  age.  Mr.  King  had  selected  19,  24,  &c,,  as  the  initial  ages  for 
his  groups,  instead  of  the  more  usual  20,  25,  &c.  ;  and  that,  no 
doubt,  rectified  to  a  large  extent  the  accidental  errors  in  the  age 
returns.  At  the  same  time  there  appeared  to  be  great  variations  in 
the  1911  returns,  when  they  were  compared  with  the  expected 
survivors  of  the  1901  enumeration.  In  the  returns  for  males  there 
was  a  great  deficiency  in  the  groups  15-34,  no  doubt  due  to 
emigration.  In  the  returns  for  females  there  was  a  great  excess  for 
ages  20-30,  and  a  deficiency  over  age  30.  Mr.  King  attributed  these 
variations  also  to  migration,  on  the  ground  that  if  they  were  due  to 
misstatements  of  age,  as  had  been  suggested,  there  would  be  a  dip 
in  the  curve  of  qx  for  ages  20-30,  and  a  hump  for  ages  30-40.  This 
argument  seemed  to  him  (the  speaker),  however,  to  support  the  mis- 
statement of  age  theory.  In  most  existing  tables  of  female  mortality, 
where  both  mai-ried  and  single  women  were  included,  and  where  the 
ages  could  be  relied  upon  and  the  lives  were  not  all  subject  to  recent 
selection,  for  example,  the  H*  and  0* ,  there  was  a  maximum  value 
of  Qx  about  age  25,  with  sL  corresponding  minimum  in  the  30's. 
Neither  of  those  features  was  to  be  found  in  Mr.  King's  tables, 
although  one  would  have  expected  them  to  be  more  pronounced 
than  in  a  table  of  assured  lives.  If  there  had  been  a  transfer 
from  the  30-40  group  to  the  20-30  group,  this  would  have 
tended  to  smooth  out  the  maximum  in  the  20's  and  the  minimum 
in  the  30's,  and  it  seemed  not  unlikely,  therefore,  that  such  a 
transfer — due  presumably  to  misstatements  of  age — had  occurred. 
The  excess  in  the  recorded  populations  about  age  65,  for  both 
males  and  females,  was  interesting  in  view  of  the  Old  Age  Pension 
Act,  although  it  would  be  difficult  to  say  whether  that  excess 
was  due  to  the  fact  that  a  prospective  pecuniary  advantage  had  led 
to  true  ages  or  incorrect  ages  being  returned  in  1911.  There, 
again,  it  was  suggestive  to  note  that  the  excess  was  greater  in  the 
case  of  the  females. 

With  regard  to  the  death  returns,  in  the  examination  of  death 
certificates  in  connection  with  claims  he  had  rarely  come  across  any 
material  errors  in  age,  but  it  would  1)e  interesting  to  know  if  that 
was  the  experience  of  the  large  industrial  ofiices,  since  it  would 
show  to  what  extent  the  returns  were  reliable.  The  errors  in  the 
population  returns  would  probably  be  greatly  reduced  if  Censuses 
were  taken  at  more  frequent  intervals,  and  in  view  of  the  important 
effect  of  a  decreasing  death  rate  on  the  cost  of  sickness  benefits  it 
would  seem  that  the  extra  expense  of  more  frequent  enumerations 
would  be  well  repaid.  Another  point  suggested  by  most  Census 
Eeports   was  that  many  of  the  difficulties  not  otherwise  readily 
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explainable  were  put  down  to  migration.  It  would  seem  that  there 
should  be  no  insuperable  difficulty  in  records  of  migration  being 
kept ;  such  records  would  not  only  be  valuable  in  themselves,  but 
would  help  materially  in  solving  the  question  as  to  the  true  age 
distribution  of  the  population.  To  obtain  the  mean  populations 
Mr.  King  had  followed  the  method  used  by  the  late  Mr.  A.  C.  Waters 
for  the  1901  Census.  There  was  some  doubt,  however,  whether 
that  method — which  assumed  a  geometrical  rate  of  increase — was 
quite  satisfactory,  as  the  rate  of  increase,  taken  over  a  long  period, 
had  not  been  geometrical,  but  had  varied  between  an  arithmetical 
and  a  geometrical  progression.  That,  again,  pointed  to  the 
desirability  of  having  more  frequent  Censuses. 

In  connection  with  the  graduation  of  the  data,  Mr.  King  stated 
that  the  variations  at  successive  ages  should  be  to  a  large  extent 
preserved  in  the  final  figures,  because  they  were  an  inherent  feature, 
being  the  result  of  fluctuations  in  the  birth  rate,  &c.  It  was 
doubtful,  however,  if  these  variations  were  anything  more  than 
accidental  fluctuations,  for,  as  Mr.  King  had  shown  in  connection 
with  infantile  ages,  any  close  relationship  between  the  enumerated 
populations  and  the  actual  births  and  deaths  seemed  to  be  lost  in 
the  first  two  years  of  life.  The  method  of  graduation  employed  by 
Mr.  King  assumed  constant  third  differences  for  the  grouped 
populations.  If  the  National  Health  curve,  according  to  which  the 
differences  never  became  constant,  correctly  represented  the  facts, 
then  it  would  appear  that  Mr.  King's  method  introduced  an  error, 
although  in  practice  that  error  was  probably  small.  On  the  other 
hand,  it  was  doubtful  if  any  convenient  mathematical  formula  was 
sufficient  to  cover  the  data,  say,  from  age  20  to  the  end  of  life,  and 
to  give  eff'ect  to  the  variations  in  curvature  which  should  be 
retained.  The  essential  difference  of  opinion  between  Mr.  King 
and  his  reviewers  seemed  to  be  to  what  extent  those  variations 
should  be  retained.  A  point  which  he  thought  the  reviewers  did 
not  perhaps  appreciate  was  that  Mr.  King  had  really  two  distinct 
problems  before  him,  the  one  being  to  find  the  actual  age  distribution 
of  the  population  at  the  time  of  enumeration,  and  the  other  to 
construct  a  mortality  table,  and  it  was  not  necessary  that  the  same 
method  would  be  applicable  to  both.  It  seemed  to  him  that  the 
reviewers,  in  effect,  agi-eed  that  the  National  Health  methoil  would 
not  apply  to  the  first  problem,  since  they  had  to  re-distribute  the 
deaths — which  were,  probably,  approximately  correct — before  they 
graduated  them. 

Mr.  King  obtained  a  central  value  of  L^  from  three  quinquennial 
group  values,  and  then  filled  in  the  remaining  values  by  osculatory 
interpolation.  By  a  slight  modification  of  Mr.  King's  method  it 
was  possible  to  obtain  the  five  central  values  of  L^  direct  from  the 
group  values,  when  it  Avould  be  found,  as  was  obvious  from  the 
theory  on  which  the  method  was  based,  that  the  sum  of  those  five 
values  was  the  same  in  the  graduated  and  ungraduated  values. 
That  explained  why  Mr.  King's  figures  followed  the  data  so  closely, 
and  why  there  were  the  changes  in  curvature  pointed  out  by  the 
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first  reviewer.  Mr.  King's  method  depended  largely  on  interpolation. 
In  the  ordinary  Avay  interpolation  was  used  either  because  the  inter- 
mediate values  could  not  be  ascertained,  or  because  of  the  amount  of 
labour  involved  in  obtaining  them.  In  the  case  under  discussion 
neither  of  those  reasons  applied,  and  it  Avould  seem  that  the  sole 
reason  for  interpolation  was  that  a  smoother  curve  was  gained  by 
its  use.  Mr.  King  could  have  obtained  the  five  central  values  direct 
from  the  data,  and  those  values  would  be  as  reliable  as  the  one 
central  value  used  as  the  basis  for  interpolation.  If  those  five  central 
values  were  not  reliable  then  it  would  seem  that  the  probability 
was  that  the  one  central  pivotal  A'alue  and  the  values  obtained  from 
it  were  not  reliable.  If  the  five  central  values  were  correct  then 
there  was  no  need  for  interpolation  with  its  attendant  errors.  He 
thought  that,  wherever  possible,  the  final  values  should  depend 
directly  on  the  data  and  should  not  be  obtained  by  interi)olation 
from  selected  ages.  In  that  connection  it  was  to  be  noted  that  for 
ages  5  to  12,  where  the  value  of  qx  depended  almost  entirely  on 
interpolation,  the  expected  deaths  exceeded  the  actual  by  as  much 
as  7  per-cent. 

It  seemed  to  him  that  Mr.  King's  and  the  National  Health 
methods  might,  perhaps,  be  combined.  Mr.  King  used  a  series  of 
third  difference  curves,  and  the  National  Health  formula  consisted 
of  a  third  difference  function  plus  a  geometrical  progression.  Would 
it  not  be  possible  to  use  the  geometrical  portion  of  the  National 
Health  formula  and  add  that  to  the  value  of  log  Tx  and  then 
graduate  the  resulting  figures  by  a  finite  difference  method  or  a 
modification  of  Mr.  King's  method?  The  effect  would  be  the 
same  as  that  of  using  the  National  Health  method,  with  a  separate 
graduation  of  the  differences  between  the  graduated  and  ungraduated 
figures.  The  suggested  method  was  analogous  to  that  used  by 
the  late  Sir  G.  F.  Hardy  for  the  Indian  Census  Tables,  with 
the  exception  that  the  differences  were  in  that  case  graduated 
graphically. 

Dr.  A.  NEWSHOLME  said  that  the  subject  of  the  paper 
was  one  in  which  medical  men — and  especially  medical  men  engaged 
in  the  public  health  branch  of  the  profession — were  very  deeply 
interested.  Mr.  King's  Report  was  one  of  the  most  important 
documents  that  had  been  issued  by  the  Greneral  Register  Office,  and 
it  would  form  part  of  his  official  duty  to  draw  attention  to  it  in  the 
future  and  to  do  his  best  to  see  that  all  medical  officers  of  health 
had  an  opportunity  of  studying  the  important  deductions  which 
could  be  drawn  from  the  life  table.  Although  not  technically  com- 
petent to  speak  about  the  data  and  the  method  of  construction  of 
life  tables,  he  would  like  to  make  one  or  two  general  remarks  on 
those  points.  First,  with  regard  to  the  data.  He  took  the  oppor- 
tunity of  congratulating  the  General  Register  Office  on  the  very 
important  reform  introduced  in  1911,  without  which  the  Local  Life 
Tables  constructed  by  Mr.  King  in  conjunction  with  the  National 
Life  Table  would  have  been  to  some  extent  under  suspicion  as 
regards  the  accuracy  of  the  data.     In  that  year  the  General  Register 
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Office,  with  the  co-operation  of  the  Local  Government  Board,  was 
able  to  inaugurate  a  more  accurate  system  of  relegating  to  their 
proper  districts  the  deaths  of  persons  who  died  outside  the  area  in 
which  they  had  previously  lived,  There  had  been  some  previous 
relegation  of  deaths  in  institutions,  to  an  incomplete  extent,  but 
jiow  it  was  possible  to  study  the  death  rates  of  different  areas  with 
the  assurance  that  so  far  as  possible  all  the  deaths  relating  to  those 
.areas  were  included  in  them.  That  fact  rendered  it  possible  for 
Mr.  King  to  have  data  which  were  accurate  so  far  as  the  difterent 
local  areas  with  which  he  had  had  to  deal  were  concerned. 

With  regard  to  the  method  of  construction  of  the  life  table,  he 
had  to  confess  his  personal  disappointment  that  Mr.  King  had 
abandoned  the  only  method  of  construction  which  he  (the  speaker) 
had  any  knowledge  of  at  all,  namely,  the  graphic  method — A\hich, 
as  Mr.  King  had  shown  in  his  paper  on  the  construction  of  the 
Carlisle  Table,  was  not  only  an  elegant  method,  but  one  capable  of 
a  high  degree  of  accuracy.  At  the  same  time  he  had  no  doubt  that 
Mr.  King  had  good  reasons  for  not  constructing  the  re(!ent  life 
tables  liy  the  graphic  method.  Whatever  method  was  employed,  it 
was  a  matter  of  the  first  importance  that  the  results  of  one  life  taijle 
should  be  comparable  with  those  of  another,  and  in  that  connection 
he  congratulated  Mr.  King  and  the  General  Kegister  Office  on  the 
fact  that  they  had  published  the  full  details  of  the  construction  of 
the  life  tables,  so  that  anyone  who  wished  to  check  the  results 
could  do  so.  He  believed  that  in  the  National  Life  Table  for 
1891-1900,  some  of  the  details  were  given,  but  not  as  fully  as  on 
the  present  occasion.  The  importance  of  the  publication  of  full 
details  might  be  seen  by  reference  to  the  case  of  the  1881-1890 
table.  That  table  was  constructed  by  methods  which  were  con- 
siderably more  accurate  than  those  used  by  Dr.  Farr  in  the  Life 
Table  Xo.  3,  but  in  introducing  the  improved  methods  an  element 
of  comparability  had  been  lost,  and  the  late  Dr.  Hay  ward,  in  a 
little-known  paper  published  in  the  Journal  of  the  Royal  Statistical 
Society,  took  the  trouble  to  calculate  by  the  same  method  the 
National  Life  Tables  for  1871-1880  and  for  1881-1890.  The 
official  figures  for  1881-1890  had  shown  that  the  expectations  of 
life  for  males  were  lower  for  all  ages  over  45  than  those  given  by 
the  1871-1880  table,  and  on  the  strength  of  that  there  had 
.appeared  in  all  the  medical  and  other  journals  luculn-ations  as  to 
the  degeneration  and  approaching  decadence  of  the  British  race, 
similar  to  those  which  appeared  at  intervals  in  connection  with  the 
differential  birth  rate  and  infant  mortality,  and  so  on.  But  the 
falsity  of  the  supposition  appeared  when  Dr.  Hayward  proved,  by 
reconstructing  the  two  tallies  on  the  same  basis,  that  so  far  from 
the  expectation  of  life  having  decreased  at  ages  over  45,  it  had 
increased  at  every  age.  At  age  45,  for  instance,  the  expectation  in 
1881-1890,  as  compared  with  1871-1880,  was  more  than  -21  of  a 
year  greater.  That  illustrated  the  extreme  importance  of  publishing 
the  methods  by  which  the  life  tables  were  constructed,  and  as  far  as 
practicable  adopting  the  same  method    for  successive  tables.     In 
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that  connection  he  would  ask  Mr.  King  whether  his  Life  Table 
No.  6,  which  dealt  with  the  experience  of  1891-1900,  was  con- 
structed by  the  same  method  as  the  Life  Table  for  1901-1910,  because 
that  might  affect  to  some  extent  the  comparability  of  the  two  tables. 

Turning  from  the  question  of  methods  to  the  (luestion  of  results, 
from  the  public  health  point  of  view  the  most  important  functions 
were  L^-,  e^.,  and  the  function  now  commonly  known  as  life  capital, 
which  was  introduced  first,  he  believed,  in  Dr.  Tatham's  Manchester 
Life  Table,  and  gave  for  the  whole  community  what  the  expectation 
of  life  gave  in  regard  to  the  individual.  Mr.  King  had  referred  to 
the  probabilities  of  living  five  and  ten  years  in  connection  with  the 
different  life  tables,  and  he  would  ask  in  what  way  those  proba- 
bilities were  superior,  for  the  purpose  of  comparing  one  decade  with 
another,  to  the  quinquennial  or  decennial  death  rates  at  the  corres- 
ponding age  periods,  which  every  self-respecting  medical  officer  of 
health  in  a  large  community  now  gave  in  his  annual  reports  for  the 
two  sexes  separately.  Medical  officers  of  health  for  their  respective 
districts,  and  the  Registrar  General  for  the  whole  country,  stated 
the  death  rate  for  every  five-yearly  period  up  to  25,  and  for  every 
ten-yearly  period  thereafter.  Did  not  that  give  as  much  information 
as  a  life  table  could  give  by  means  of  functions  of  -,p  or  mp  1 

Li  conclusion,  he  wished  to  make  a  suggestion  which  he  hoped 
the  General  Register  Office  might  see  its  way  to  take  up.  He 
would  like  to  see  all  the  National  Life  Tables — including  the 
1838-1854  Life  Table  of  Dr.  Farr — re-calculated  on  one  and 
the  same  basis,  and  the  lessons  of  the  comparative  life  tables- 
brought  out,  in  detail,  by  some  master  of  the  subject  like  Mr.  King. 
He  thought,  furthermore,  that  the  value  of  such  an  investigation 
would  be  greatly  increased  if,  in  addition,  the  experience  of  selected 
lives,  those  of  assurance  societies,  were  compared  with  that  of  the 
National  Life  Tables.  He  was  aware  that  the  Listitute  had 
collected  most  valuable  information  on  that  point,  and  if  the 
two  sets  of  information  were  combined  on  a  comparable  basis,  there 
would  be  a  document  of  immense  national  importance. 

Dr.  T.  H.  C.  STEVENSON  said  that  he  had  to  represent  not 
only  himself  but  his  chief,  Mr.  Mallet,  who  had  intended  to  be 
present  to  express  his  appreciation  of  Mr.  King's  services  in 
connection  with  the  graduation  of  the  Census  data  and  the 
construction  of  the  life  tallies,  but  had  been  called  to  France  on 
business  coimected  with  the  war.  When  the  idea  of  inviting  a 
member  of  the  actuarial  profession  to  undertake  the  work  was  first 
mooted  the  name  of  Mr.  King  at  once  suggested  itself,  on  account 
of  his  published  Avork  upon  the  subject,  and  in  that  connection 
it  might  be  of  interest  to  mention  that  when  he  (the  speaker)  was 
in  AVashington  some  five  years  ago,  investigating  the  tabulation 
methods  in  use  in  the  Census  office  there,  the  question  of 
constructing  an  American  life  table  for  the  registration  area  of  the 
United  States  was  under  consideration,  and  the  conclusion  arrived 
at  was  that  Mr.  King's  published  method  had  on  the  whole  most  to 
recommend  it  from  the  American  point  of  view. 
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He  wished  to  draw  attention  to  one  or  two  points  that  had 
struck  him  on  reading  Mr.  King's  paper,  because  to  some  extent 
Mr.  King  had  been  indei)endently  covering  ground  that  had  been 
already  covered  in  the  General  Kegister  Office.  First  there  was 
the  question  of  migration  rerstis  misstatement  of  age  on  the  part  of 
young  women.  One  approached  that  suliject  with  a  strong  prejudice 
against  the  women.  It  had  been  officially  put  forward  in  reports 
issued  from  the  General  Register  Office,  that  the  apparent  anomalies 
in  the  enumerated  numbers  at  certain  ages  were  due  to  under- 
statements of  age  by  women  who  wished  to  remain  in  the  twenties 
longer  than  they  ought  to  do,  and  one  had  got  into  the  habit 
of  assuming  that  to  be  the  true  reason  for  the  peculiarities  of  the 
figures.  But  the  suggestion  was  made  that  alongside  the  females  of 
England  and  Wales  should  be  tal:)ulated  the  females  of  the  United 
Kingdom  as  a  whole.  That  was  accordingly  done,  and  in  the  report 
on  the  ages  of  the  Census,  vol.  vii,  p.  xxxiii,  there  was  a  diagram 
representing  two  curves  of  age  distribution,  one  of  females  in  England 
and  Wales,  and  the  other  of  females  in  the  United  Kingdom,  and  that 
diagram  showed  that  the  anomaly  was  very  much  less  in  the  case  of 
the  United  Kingdom  than  it  was  in  the  case  of  England  and  Wales 
alone.  It  had  always  seemed  to  him  that  that  was  fairly  conclusive 
evidence  in  favour  of  its  origin,  in  large  part  at  all  events,  in 
migration  from  other  parts  of  the  United  Kingdom,  and  he  could 
only  assume  that  no  considerable  number  of  workers  came  from 
Ireland  and  Scotland  such  as  were  known  to  come  from  the  rural 
districts  to  the  urban  districts.  That  was  shown  in  the  same 
volume  by  the  cur-\'es  rei»resenting  the  age  distribution  of  rural 
districts  and  the  age  distribution  of  urlnin  districts,  where  it  could 
be  seen  that  at  the  critical  age  from  the  migration  point  of  view, 
say  15  to  25,  the  distribution  in  one  case  was  almost  exactly 
the  converse  of  the  distribution  in  the  other,  i.e.,  the  numbers 
at  20  to  25  Avere  low  in  the  case  of  rural  districts  and  high  in 
the  case  of  urban  districts. 

Another  case  in  which  the  Register  Office  had  been  travelling 
along  the  same  lines  as  Mr.  King  was  in  regard  to  the  curves 
showing  mortality  from  crude  figures,  in  the  Annual  Report  of 
the  Registrar-General  for  1912  a  curve  was  published  for  each  sex. 
showing  the  mortality  year  by  year  upon  the  crude  Census  figures 
and  crude  death  returns,  and  the  main  feature  of  interest  was  that 
the  curve  was  very  much  smoother  than  either  the  crude  Census 
curve  or  the  crude  deaths  curve.  It  showed  there  was  a  very 
considerable  amount  of  parallelism  between  the  two.  The  death 
returns  were  somewhat  better  than  the  Census  returns,  because 
there  was  a  dip  in  the  mortality  at  each  even  year  of  age  from 
30  onwards,  but  the  point  came  out  very  clearly  that  up  to  30  at  all 
events  the  crude  mortality  curve  was  really  wonderfully  smooth. 
It  seemed  to  him  that  that  must  be  regarded  as  an  argument  telling 
in  favour  of  the  returns  of  female  ages  at  that  period  of  life,  because 
one  could  only  assume  either  that  the  statements  of  both  deaths  and 
population   were  correct  or  that  each  was  incorrect  to  an  equal 
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extent,  and  such  complete  parallelism  as  the  latter  assumption 
would  require  seemed  A-ery  unlikely. 

He  wished  to  say  also  that  at  the  General  Register  Office  they 
entirely  agreed  with  Mr.  King  that  what  might  be  assumed  to  be 
wilful  and  major  misstatements  of  age  were  not  to  be  corrected  in  a 
table  of  the  kind  which  Mr.  King  was  called  upon  to  prepare. 
The  reason  for  that  was  that  in  a  National  Table  of  the  kind 
one  could  only  go  so  far  as  it  was  possible  to  carry  e^-ery  user  of  the 
table  with  one.  It  was  common  ground  that  the  preference 
for  round-figure  ages  ought  to  be  corrected,  but  he  ttought  the 
difference  of  opinion  between  Mr.  King  and  his  reviewers  was 
a  very  good  illustration  of  the  difficulties  which  would  occur  if  an 
endeavour  was  made  to  transfer  a  certain  number  of  females  from 
the  twenties  to  the  thirties.  Mr.  King  took  up  the  position  that 
none  of  them  ought  to  be  transferred,  while  the  reviewers  took  ui> 
the  position  that  a  good  many  of  them  should  be.  It  was  impossible 
to  please  everybody,  and  it  seemed  to  him  the  only  safe  plan  in 
work  of  the  kind  was  to  leave  such  errors  as  that  to  be  corrected  by 
subsequent  workers,  necessarily  on  divergent  lines,  in  accordance 
with  the  views  which  they  took  as  to  their  extent  and  even 
their  existence. 

Mr.  A.  HENRY  said  that  in  addition  to  the  very  unequal  distri- 
bution of  births,  there  were  other  disturbing  factors  which  affected 
Census  returns.  There  might,  for  example,  be  an  exceptionally  heavy 
rate  of  infantile  mortality  in  a  particular  year,  and  that  was  almost  as 
important  as  an  exceptionally  heavy  birth  rate.  Mr.  King  attributed 
the  fluctuations  in  his  graduated  curve  mainly  to  migTation  and  to  the 
disturbing  factors  to  which  he  (the  speaker)  had  just  referred.  He 
would  suggest,  however,  that  the  fluctuations  in  that  curve  were  not 
necessarily  due  to  migration.  The  formula  used  to  construct  the 
table  was,  in  a  sense,  a  summation  formula.  It  had  been  said  that 
there  was  an  inherent  tendency  in  the  summation  method  to 
reproduce  accidental  features  and  fluctuations  of  the  ungraduated 
data,  and  he  thought  Mr.  King's  formula  did  very  much  to  exaggerate 
that.  The  central  five  terms  had  ISs  times  the  weight  of  the  other 
ten.  In  Mr.  Spencer's  well-known  formula  the  weight  given  to  the 
middle  five  terms  was  only  1-8  times  that  of  the  other.s,  and  in 
"Woolhouse's  it  was  3-8.  Mr.  King's  formula  had,  in  fact,  very  little 
graduating  power.  It  was  an  excellent  formula  for  the  purpose  of 
distributing  what  Mr.  King  called  the  minor  misstatements,  but  its 
graduating  power,  as  such,  seemed  to  him  to  be  small.  In  fact,  by 
merely  taking  one-fifth  of  the  quinquennial  group  values  as  the 
values  of  the  central  ordinates,  one  could  obtain  very  nearly  the 
same  results,  excei)t  at  old  ages,  as  by  using  Mr.  King's  formula, 
which  brought  into  account  the  second  difference. 

There  was  one  other  point  to  which  he  should  like  to  direct 
attention.  In  the  figures  given  in  Table  6  for  the  values  of  the 
second  differences  of  the  graduated  populations,  he  had  found  that 
there  were  twenty  points  at  which  either  a  maximum  or  a 
minimum  occurred,  and  those  twenty  points  were  confined  to  the 
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first  and  last  two  ages  of  the  quiiKiueiiiiial  groups.  The  middle 
ages  were  not  represented  at  all,  and  he  ventured  to  suggest  that 
that  showed  almost  conclusively  that  the  variations  in  the  second 
difference  were  not  due  to  migration,  but  to  the  formula. 

^^'ith  reference  to  the  question  as  to  what  constituted 
smoothness,  it  seemed  to  him  that  if  a  curve  merely  passed  by 
undulations  from  one  point  to  another  one  was  not  justified  in 
saying  necessarily  that  it  was  smooth.  He  did  not  gather  what 
criterion  Mr.  King  proposed  to  ajiply  in  such  cases.  He  would 
suggest  that  the  summation  of  some  of  the  differences,  certainly 
the  second  and  probably  the  third,  would  give  a  criterion  as  to 
the  rate  at  which  the  slope  of  the  curve,  and  the  radius  of 
curvature,  changed.  He  thought  if  the  radius  of  curvature  was 
changing  very  rapidly  it  indicated  that  the  curve  was  not  a 
smooth  one,  considered  purely  from  the  point  of  view  of  the 
graduation  of  actuarial  statistics. 

Mr.  T.  G.  ACKLAXD  said  that  when  he  received  Mr.  King's 
Report  he  looked  in  the  first  instance  at  the  figures  for 
the  earlier  years  of  life,^  because  he  had  been  engaged  for  some 
time  in  investigations  into  the  mortality  of  infancy  and  child- 
hood, a  period  which  presented  many  points  of  difficulty,  and 
in  regard  to  which  it  was  extremely  desirable  to  have  the  most 
recent  and  accurate  data  available.  It  was  very  important,  for 
instance,  from  the  pjoint  of  view  of  industrial  insurance  com- 
panies, to  know  what  the  real  mortality  of  the  country  was 
in  the  first  fifteen  years  of  life,  in  rural,  urban,  and  city  districts, 
and  in  the  different  geographical  areas  of  England  and  Wales. 
He  had  hoped  that  Mr.  King  would  have  been  able  to  give  some 
valuable  information  as  to  the  mortality  over  this  age-period, 
but  it  appeared  from  the  Eeport  that  at  the  early  ages  the 
results  could  not  be  regarded,  and  were  not  regarded  by 
Mr.  King  himself,  as  altogether  reliable.  Mr.  King  had  had  to 
make  assumptions  with  regard  to  the  first  five  years  of  life,  because 
he  found  remarkable  and  at  jjresent  unexplained  anomalies  between 
the  results  deduced  from  the  births  and  deaths  and  the  results 
deduced  from  the  Censuses  and  the  death  returns,  and  he  had,  no 
doubt  wisely,  used  the  former  alone  in  deducing  the  mortality  rates 
for  the  first  five  years  of  life.  That  left  some  doubt  as  to  how  far 
the  figures  for  those  five  years  could  be  regarded  as  representing 
truly  the  mortality  of  infancy. 

For  the  folloAvingten  years  of  age,  namely,  from  5  to  15,  Mr.  King's 
powerful  and  useful  method  of  osculatory  interpolation  could  not 
be  used,  as  his  graduated  values  were  only  available  at  ages  11  and 
16.  Mr.  King,  no  doubt  after  very  careful  consideration,  had 
adopted  Lagrange's  well-known  method  of  interpolation,  using  the 
values  for  ages  -1,  5,  11,  16  and  17  to  determine  those  for  ages  6-10 
and  12-15.  He  had,  therefore,  in  effect  passed  a  curve  of  the 
fourth  order  through  the  facts  in  that  section  of  the  table.  The 
rate  of  mortality  between  the  ages  5  and  15  could  not,  however,  be 
represented  even  approximately  by  a  curve  of  the  fourth  order,  and 
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it  ^vould  Ije  found  that  the  method  had  produced,  for  both  sexes,  a 
consideral)le  deviation  in  the  age-group  4  to  8,  and  a  much 
smaller  one  in  the  group  9  to  13.  The  difference  between  the 
actual  and  expected  deaths  was,  for  male  lives  1,096  on  22,345 
actual  deaths,  or  approximately  5  per-cent,  in  the  former  age-group, 
and  83  on  10,211  actual  deaths  in  the  latter,  and  for  female  lives 
the  figures  were  generally  similar.  Mr.  King  referred  in  his  report 
to  these  deviations,  but  considered  that  they  were  "  of  no  practical 
importance."  Xo  doubt  they  were  of  no  practical  importance  if  the 
tal>le  were  considered  as  a  whole,  but  when  dealing,  as  he  had  been 
trying  to  do,  and  as  many  others  had  to  do,  with  the  ages  of  infancy 
and  childhood,  the  matter  appeared  to  him  to  be  of  very  consider- 
able importance.  He  was,  therefore,  led  to  try  and  devise  some 
method  by  which  these  deviations  could  be  reduced.  After  some 
unsuccessful  experiments  by  other  methods  he  took  the  value  Mr. 
King  had  deduced,  at  age  1,  from  the  births  and  deaths,  the 
ungraduated  value  at  age  6,  and  the  values  as  adjusted  by  Mr.  King 
at  ages  11  and  16,  and  then  deduced  the  intermediate  values  at  ages 
7  to  10  by  the  osculatory  method  of  interpolation.  He  then  dealt 
similarly  with  the  values  at  ages  6,  11,  16  and  21,  and  deduced 
adjusted  values  between  ages  11  and  16.  The  resulting  graduation 
applied  to  log  q^  for  the  Life  Table  Xo.  8  Males  and  Females,  from 
6  to  16  inclusive,  was  shown  in  the  following  Tables,  also  a 
comparison  of  the  expected  and  actual  deaths  per  annum  : 


Male  Lives. 


Age 
6 

Estimated          Graduated 
Population          Values  of 
1  July  1911                qx 

1 

Expected 
Deaths 

Actual 
Deaths 

Deviation 

Accumu- 
lated 
Deviation 

373,128 

0036703 

1,372 

1,372 

0 

0 

7 

373,544 

0028412 

1,063 

1,047 

-t-    16 

+   16     , 

;    8 

366,769 

0023553 

865 

863 

+      2 

+    18 

9 

362,014 

0020677 

749 

757 

-     8 

+    10 

10 

359,459 

0019011 

684 

727 

-   43 

-   33 

11 

351,676 

0018105 

637 

671 

-   34 

-  67 

12 

349,592 

0018165 

636 

617 

+   19 

-  48 

13 

345,526 

0019344 

669 

632 

+   37 

-   11 

14 

343,313 

0021312 

732 

701 

-^   31 

-1-   20 

15 

334,480 

0023680 

793 

773 

-1-   20 

+    40 

16 

335,758 

0025868 

870 

i                      1 

874 

-     4 

+    36 

•  :  ::    - 

+  125u 

+  140 

—  89 

-159 

Total 

9,070 

9,034 

+   36 

-   19 
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Graduated 

Accumu- 

Age 

Population 
1  July  1911 

Values  of 
9x 

Expected 
Deaths 

Actual 
Deaths 

Deviation 

lated       i 
Deviation  | 

6 

373,495 

•0036640 

1 

1,371 

1,371 

0 

0 

7 

374,016 

•0028632 

1,072 

1,053 

+ 

19 

+   19 

8 

368,208 

•0023932 

882 

880 

+ 

2 

+    21     ' 

9 

361,853 

•0021147 

766 

754 

+ 

12 

+    33 

10 

360,052 

•0019525 

704 

709 

— 

o 

+    28 

11 

352,633 

•0018617 

657 

652 

+ 

5 

+    33 

12 

350,717 

•0018673 

655 

648 

+ 

7 

+    40 

13 

345,994 

•0019856 

688 

726 

— 

38 

4-       2 

14 

344,726 

•0021773 

751 

784 

— 

33 

-   31 

15 

335,945 

•0023949 

806 

832 

— 

26 

-   57 

16 

337,667 

■0025700 

869 

878 

— 

9 

-  66 

+ 

45 

+  176 

Total 

9,221 

9,287 

- 

111 

-154 

- 

66 

+    22 

The  expected  deaths  were  deduced  by  multiplying  the  estimated 
population  at  each  age  by  nix  =  —    '  • 

The  total  deviation,  and  total  accumulated  deviation,  over  ages 
6  to  16  inclusive,  shown  by  Mr.  King's  graduation,  were,  for  male 
lives  +425,  and  +3,876,  and,  for  Female  lives  +257,  and 
+  3,128,  respectively,  the  accumulated  deviation  being  positive  for 
both  sexes  at  all  ages  in  this  group. 

It  would  be  seen  that  the  values  obtained  by  the  method  he  had 
used  accorded  fairly  closely  with  the  original  facts,  and  they  Avere, 
he  thought,  entirely  superior  to  Mr.  King's.  At  the  same  time  he 
■did  not  put  the  method  forward  as  by  any  means  the  best,  nor  as  a 
final  alternative  to  Mr.  King's  method,  but  merely  as  an  effort  to 
try  and  deduce,  with  some  greater  degree  of  accuracy,  the  very 
important  progression  of  the  rate  of  mortality  over  the  ages  of 
infancy  and  childhood. 

Dr.  E.  C.  SNOW  said  that  he  had  had  occasion  to  enquire 
closely  into  the  figures  for  young  females  between  the  ages  of  20 
and  25,  to  attempt  to  ascertain  whether  the  wave  in  the  age-curve 
for  England  and  Wales  was  entirely  due  to  misstatement  of  age  or 
could  be  explained  by  immigration  of  females.  Comparing  the 
number  of  females  living  aged  20-25  in  1911  with  the  number  aged 
10-15  in  1901,  he  found  for  the  whole  of  the  self-governing  portion 
of  the  British  Empire — between  which  aggregate  and  the  rest  of  the 
world  there  was  probably  very  little  migration  of  young  females — 
that  the  former  exceeded  the  latter  by  about  2  per-cent.  In  the 
case  of  England  and  Wales,  the  corresponding  figure  was  about 
3  per-cent.  For  the  German  Empire  there  was  no  increase  at  all. 
The  inference  was  that  either  misstatement  of  age  by  young  women 
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was  greater  in  England  and  Wales  than  in  the  rest  of  the  Empire 
and  elsewhere,  or  that  there  was  some  net  immigration  of  young 
females  into  England  and  Wales,  some  explanation  for  which 
Mr.  King  had  given.  He  was  disposed  to  attribute  about  two-thirds 
of  the  wave  to  misstatement,  and  one-third  to  migration. 

With  regard  to  the  construction  of  life  table  functions  for  the 
first  year  of  life,  he  would  suggest  that  the  medical  officer  of  health 
had,  in  his  crude  data,  all  the  material  to  enable  him  to  estimate 
the  chance  of  li\'ing  a  single  year  from  birth.  In  the  case  of  the 
decade  1901-1911,  for  example,  he  had  the  births  and  the  deaths 
under  one  year  of  age  for  the  ten  years,  and  the  ratio  of  these  would 
give  him  fairly  accurately  the  chance  of  living  one  year  after  birth. 
The  only  obstacle  in  the  way  of  a  perfect  measure  was  that  some  of  the 
births  occurred  before  the  Census  of  1901,  and,  therefore,  it  might 
be  better  bo  measure  the  births  from  six  months  lief  ore  one  Census 
to  six  months  before  the  next.  However,  it  made  little  difference 
— about  •0002,  he  believed — in  the  probability  of  living  a  year.  The 
difference  between  the  value  of  p  as  obtained  by  the  method  he 
suggested,  and  that  derived  by  Mr.  King's  method  amounted  to 
'004,  or  twenty  times  as  much.  This  difference  would  have  an 
appreciable  effect  on  the  expectation  of  life.  He  thought  Mr.  King's 
tables,  in  fact  understated  the  expectation  of  life  at  birth.  The 
point  was  an  extremely  important  one,  and  he  was  sure  Somerset 
House  would  be  very  grateful  if  actuaries  would  assist  in  elucidating 
the  matter. 

Mr.  S.  J.  GUXXIXGHAM  said  that  Mr.  King  had  gone  very 
fully  into  the  question  of  the  cause  of  the  apparently  excessive 
populations  recorded  at  the  younger  ages.  In  his  Diagram  3,  he  gave 
both  the  graduated  and  the  ungraduated  values  of  mx,  and  in  the 
latter  it  would  be  seen  that  where  the  male  line  dropped  or  rose  so 
did  the  female  line,  except  at  the  ages  under  discussion,  namely,  19 
to  25  or  26,  and  there  it  would  be  seen  the  two  curves  ran  in 
opposite  directions.  Why  was  that  ]  In  the  early  part  of  Vol.  ^^i 
of  the  Report,  of  the  General  Register  Office  preceding  Mr.  King's 
report  on  the  Graduation  of  Ages,  it  was  shown  that  up  to  age 
26  or  27  there  was  really  no  serious  preference  on  the  part  of 
the  male  population  for  even  digits  of  age.  After  that  age,  however, 
there  was  a  preference.  Where  there  was  an  undoubted  preference 
for  digits  of  age  both  male  and  female  curves  showed  similar 
irregularities,  but  below  that  there  was  a  difference.  He  suggested 
that  the  difference  was  due  to  the  tendency  of  females  to  understate 
their  ages.  A  difficulty  in  connection  with  the  migration  explanation 
of  the  facts  was  that  whereas  urban  districts  were  supposed  to  take 
their  excess  of  females  from  the  rural,  the  diagrams  given  in  the 
early  part  of  Vol.  vii  of  the  Census  Report  appeared  to  show  that 
the  exodus  from  the  rural  districts  started  at  least  five  years  earlier 
than  the  influx  into  the  urban  districts.  Until  the  actual  figures 
for  migration,  with  ages,  were  obtained,  he  did  not  think  it  was 
possible  to  say  definitely  that  one  cause  existed  to  the  exclusion  of 
the  other. 
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In  paragraphs  31  to  41  of  his  Report  Mr.  King  attempted 
to  estimate  what  improvement  there  had  been  in  the  accuracy  of  the 
statements  of  age  in  1911  as  compared  with  1901.  He  stated  that 
a  person  aged  40  returning  his  age  as  30  caused  two  deviations 
of  the  graduated  from  the  ungraduated  results,  namely,  a  positive 
deviation  at  30  and  a  negative  deviation  at  40,  and  on  that 
assumption  he  proceeded  to  compare  the  misstatements  for  the 
sample  populations  of  1901  and  1911  by  taking  one-half  the  total 
deviations  in  each  case.  But  were  the  sample  populations  for  1901 
and  1911  graduated  by  the  same  methods?  Everything  depended 
on  the  graduation.  If  a  severer  form  of  graduation  were  employed, 
there  would  be  a  larger  number  of  deviations.  Assuming  the 
correctness  of  the  method,  he  would  apply  it  to  Mr.  King's 
graduated  results  both  for  males  and  females  for  the  total  and  for 
the  three  divisions,  according  to  marital  condition  from  age  14 
upwards.  All  these  four  tables  were  graduated  by  the  same  method. 
The  deviations  for  the  three  divisions,  when  summed,  should  come 
to  the  deviations  in  the  total  (the  total  graduated  populations  being 
made  to  agree),  but  they  did  not.  For  the  males,  the  deviations  in 
the  total  curve  came  to  about  8,000,  whereas  the  deviations  of  the 
three  divisions  came  to  14,000.  For  the  females  the  figures  were 
similar,  8,000  and  10,000.  That  seemed  to  throw  considerable 
doubt  on  Mr.  King's  method  of  estimating  the  improvement  in  the 
accuracy  of  the  age  returns. 

Mr.  King  referred  to  the  fact  that  in  Diagram  2,  J. I. A., 
vol.  xlviii,  p.  210,  the  first  diiference  for  age  29  was  placed  rather 
too  high,  and  that  if  that  were  put  down  to  the  value  as  given  in 
the  table  there  would  be  a  bend  in  the  curve.  That  was  so.  But 
the  figure  for  the  next  quinary  age  was  also  slightly  too  high. 
If  both  were  put  down  to  their  true  positions  Mr.  King  would  find 
there  was  no  bend  in  the  curve.  With  regard  to  the  question 
of  smoothness,  Mr.  King  said  that  a  curve  in  the  form  of  a  letter  S, 
which  was  quite  smooth,  would  show  extraordinary  variations  in 
the  first  differences.  But  the  curve  y  =  a  sm{bx  +  c),  which 
represented  a  continuous  succession  of  letters  8,  had  a  first 
difference  Avhich  could  not  be  called  extraordinary,  being  merely 
another  .sine  curve,  but  with  a  different  maximum  and  epoch. 
"With  regard  to  the  curve  in  the  first  review  showing  the  preference 
of  the  population  for  certain  digits  of  age,  he  thought  that  Mr.  King 
had,  perhaps,  hardly  appreciated  what  was  the  reviewer's  intention. 
Supposing  one  had  a  perfectly  smooth  Population  Table,  age  by  age, 
with  no  bumps  or  kinks  in  it  at  all,  and  the  numbers  were  added 
together  for  ages  10,  20,  &c.,  11,  21,  &c.,  and  so  on,  these,  when 
plotted,  would  give  a  curve  gradually  dropping  with  outline  convex 
to  the  horizontal,  and  any  departure  from  that  at  any  digit  would 
show  that  there  Avas  a  preference  for  that  digit.  In  his  second 
edition  of  the  reviewer's  method,  Mr.  King  had  taken  the 
reviewer's  figures  for  the  units  ending  in  0  up  to  8,  but  instead 
of  starting  at  19,  for  digit  9,  he  started  at  9  and  made  that 
his  common  denominator  in  getting  out  the  ratios.     The  only  effect 
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of  that  was  to  make  the  slopes  slightly  different,  and  to  throw  out 
the  sequence  of  ages.  The  fact  that  Mr.  King  found  a  preference 
for  digit  9  showed  that  he  had  not  followed  the  reviewer's  method. 
Mr.  King  then  followed  up  his  criticism  by  giving  a  more  correct 
method  of  estimating  the  effect  of  the  preference ;  but  it  must 
be  remembered  that  when  the  first  review  was  written  the 
nngraduated  figures  were  the  only  ones  available ;  there  were 
no  graduated  figures,  and  the  former  had  to  tell  their  own 
tale.  One  had  the  rough  figures  and  wished  to  see  if  there 
was  any  outstanding  irregularity  in  them,  and  that  could  only 
be  done  to  a  certain  extent  quantitatively  ;  it  was  not  .suggested  in 
the  iirst  review  that  the  figures  should  be  used  quantitatively,  the 
diagram  being  regarded  rather  as  showing  the  nature  of  the 
irregularity  than  its  amount. 

Sir  ALFRED  "NVATSOX,  in  closing  the  discussion,  said  that 
there  were  two  main  subjects  with  which  Mr.  King  had  dealt,  the 
first  being  the  population  statistics  and  the  second  the  National  Life 
Tables.  He  thought  Mr.  King  had  been  more  anxious  than  the 
circumstances  really  required  to  correlate  the  two  and  that  it  was 
not  at  all  incumbent  upon  him,  having  graduated  the  population 
column  for  one  particular  purpose,  to  emjiloy  the  same  process  in 
graduating  the  life  table.  With  regard  to  the  population  curve, 
he  agreed  with  Mr.  King  that  the  method  he  had  adopted  did, 
as  nearly  as  the  circumstances  of  the  case  allowed,  provide  a 
proper  grouping  of  the  population  with  reference  to  age.  He  also 
agreed  with  Mr.  Henry  when  he  said  that  Mr.  King  might  almost 
have  adopted  the  central  ordinate  of  each  group  as  the  graduated 
value,  because  the  value  which  he  had  obtained  differed  but  very 
slightly  from  that  central  value,  as  indeed  was  bound  to  be  the  case 
in  view  of  the  character  of  the  stjitistics. 

When  Mr.  King,  having  got  his  quinary  values,  interpolated  a 
smooth  flowing  curve  through  them  he  produced  something  which 
certainly  represented  a  better  graduation  than  the  enumerated 
population  would  show  if  the  real  facts  were  brought  out. 
Looking  at  the  statistics  issued  by  the  Registrar  General  for 
many  years  past,  one  would  see  an  extraordinary  variation  in 
the  number  of  births  from  year  to  year,  and  that  variation  would  be 
found  to  be  reproduced  if,  by  some  simple  process  of  interpolation, 
one  passed  from  the  numbers  recorded  in  calendar  years  to  the 
numbers  estimated  to  have  been  born  in  years  beginning  on  the  1st 
April,  with  which  the  numbers  surviving  at  a  Census  taken  at  or 
about  the  beginning  of  April  could  be  compared.  He  could  not 
comprehend  how  those  variations  in  the  numbers  born  from 
year  to  year  could  fail  to  find  some  reflection  in  the  numbers 
recorded  at  successive  ages  in  the  Census,  if  correct  information  were 
always  given.  He  thought,  on  reading  the  official  reports,  that 
Mr.  King  was  of  opinion  that  the  recorded  inimbers  ought  to  form 
a  perfectly  smooth  curve,  whereas  he  (the  speaker)  believed  that,  if 
it  were  possible  to  reproduce  the  actual  figures  as  they  should  be,  a 
very  irregular  line  would  be  obtained  and  not  a  smoothly-flowing 


1915.]  .  Th&  New  National  Life  Tables.  341 

curve  ;  but  he  now  found  from  Mr.  King's  statement  in  his  present 
paper  that  that  was  not  his  view,  and  that  his  opinion  was  that 
there  were  differences  which  ought  properly  to  remain  but  which 
graduation  did  in  fact  remove.  Such  being  the  case,  he  found 
himself  in  a  little  difficulty  in  agi-eeing  with  Mr.  King's  statement 
in  his  first  Keport,  that  the  graduation  had  removed  misstatements 
of  age  representing  1-7  per-cent  of  the  numbers  enumerated,  this 
being  in  fact  the  percentage  borne  by  the  mean  number  of 
deviations  to  the  total  numbers  under  graduation.  It  appeared 
to  him  that  if  graduation  had  itself  introduced  other  errors  which 
were  not  in  the  rough  facts,  the  diii'erence  between  the  numbers 
as  graduated  and  the  numbers  as  first  enumerated  represented 
nothing  of  a  concrete  character  such  as  the  extent  to  which 
graduation  had  reduced  the  supposed  errors  in  the  enumerated 
ages.  In  xiew  of  the  fact  that  Mr.  King  had  apparently  drawn 
that  inference,  he  trusted  he  would  forgive  him  for  only  realizing 
at  so  late  an  hour  that  he  did  agree  that  the  figures,  as  they 
would  leave  the  Census  Office  in  a  perfect  world,  would  rather 
represent  the  edge  of  a  saw  than  the  line  of  a  perfectly-graduated 
curve. 

He  desired  next  to  add  his  opinion  on  the  much-debated 
question  of  misstatements  of  age  versus  migration.  The  feature  to 
which  attention  was  called  in  the  reviews  had  presented  itself  at 
every  Census  from  18.51  onwards.  Recently,  at  the  Royal  Statistical 
Society,  Dr.  Snow  read  a  very  interesting  paper,  in  which  he  pre- 
sented a  diagram  showing  that  among  women  during  this  long- 
period  the  population  at  ages  20  to  2-5  had  invariably  been  as  much 
as  or  rather  more  than  the  population  at  ages  10  to  15,  ten  years 
earlier.  If,  therefore,  the  idea  that  women  misstated  their  ages 
was  a  superstition  it  had  at  any  rate  acquired  the  respectability  of 
age,  and  he  did  not  think  it  ought  to  be  dismissed  without  some 
further  evidence  of  its  unreliability  than  was  at  present  available. 
In  the  second  re^'iew  {J. I. A.,  vol.  xlix,  p.  100)  there  was  a  table 
giving  the  number  of  persons  expected  to  have  survived  at  the 
present  Census  from  the  number  living  at  the  ages  ten  years  earlier 
at  the  previous  Census,  and  this  showed  that  the  actual  numl^er  of 
women  surviving  was,  on  a  Ijalance  of  excesses  and  defects,  about 
140,000  fewer  than  the  number  expected  to  have  survived.  It 
would,  therefore,  seem  that  somehow  the  population  of  women  had 
lost  within  the  last  ten  years  140,000,  and  it  was  inconceivable  to 
him  that  at  the  ages  under  30  the  population  should  have  really 
received  a  net  increment  of  90,000  but  at  the  ages  over  30  should 
have  suffered  a  net  efflux  of  about  230,000.  It  appeared  to  him 
that  what  one  would  expect  to  hajtpen  in  regard  to  emigration  pro- 
bably had  happened,  that  the  women  who  had  left  this  country  left 
it  in  the  main  at  the  young  adult  ages  and  not  in  the  middle  ages 
and  decline  of  life  ;  and  there  was,  in  fact,  an  emigration  of  women 
which  Avas  expressed  by  a  loss  of  i)Opulation  of  about  140,000  in  the 
last  ten  years  ;  and,  further,  that  at  the  young  ages  at  which  that 
loss  was  at  its  maximum  it  was  entirely  cloaked  by  the  misstatements 
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of  age  of  a  section  of  the  women  who  were  enumerated.  He  did  not 
suppose  that  the  practice  of  misstatement  of  age  was  restricted  to 
young  women.  He  thought  rather  that  it  went  right  on  through  life 
until  the  iKjnsion  age  was  approaching,  when  different  coiisiderations 
came  into  play.  It  was  quite  clear  that  among  girls  aged  10  to  15 
at  the  Census  of  1901  there  could  be  but  very  little  misstatement 
of  age.  The  difference  between  the  numbers  who  survived  and  the 
numbers  expected  to  survive  at  ages  20  to  25  was  therefore  very 
significant,  and  the  fact,  which  everybody  would  admit,  that  migra- 
tion from  rural  to  urban  districts  accounted  for  many  peculiarities 
in  the  sectional  tables,  did  not  appear  to  him  to  explain  or  indeed 
to  have  any  bearing  on  this  difference. 

In  regard  to  men,  the  position  was  quite  different,  and  he  was 
willing  to  accept  Mr.  King's  suggestions  as  to  the  classes  of  immi- 
grants which  the  exercise  of  a  little  imagination  would  discover. 
But  as  a  matter  of  fact,  among  the  men,  so  far  from  there  being  any 
indication  at  the  young  ages  of  systematic  understatement,  there 
was  a  heavy  decline  from  the  numbers  expected  to  have  survived — 
the  deficiency  being  at  its  maximum  at  ages  between  20  and  30. 
The  shortage  (representing  about  250,000  in  all)  would  have  been 
considerably  greater  if  it  had  not  been  for  the  return  to  this  country 
of  the  men  who  were  fighting  in  South  Africa  at  the  time  of  the 
Census  of  1 901.  Dr.  Snow,  apparently, was  so  impressed  by  that  feature 
of  the  1901  Census  as  to  have  elaborately  adjusted  all  his  figures 
relating  to  survival  at  1911,  to  give  effect  to  it.  As  had  been  sug- 
gested, it  was  a  point  possibly  affecting  the  exposed  to  risk,  l)ut  he 
did  not  know  whether  Mr.  King  would  agree  that  it  was  of  such 
importance  as  sensibly  to  affect  the  rate  of  mortality  at  the  ages 
round  about  25  to  35.  He  did  not  himself  suggest  that  the  jioint 
was  of  much  importance,  but  he  thought  it  was  clear  that  the  cal- 
culated number  of  the  exposed  to  risk  at  these  ages  in  the  ten 
years  had  been  appreciably  under-estimated  by  leaving  out  from  the 
population,  in  1901,  those  men  who  were  in  South  Africa  at  that 
time,  and  who  came  back  to  this  country  in  1902  or  1903. 

Mr.  King  had  expressed  very  strong  views  with  regard  to  what 
was  called  the  National  Health  Insurance  method  of  graduation. 
He  sincerely  hoped  that  the  scheme  of  National  Insurance  was  not 
going  to  be  identified  with  a  method  of  graduation,  and  one,  more- 
over, for  which  the  permanent  professional  advisers  of  the  National 
Insurance  Department  were  not  entitled  to  take  credit.  The 
method  was  evolved  by  the  late  Sir  George  Hardy,  and  the  question 
of  its  suitability  in  any  particular  case  must  be  largely  determined 
by  the  circumstances,  and  by  the  manner  in  which  it  was  proi>osed 
to  apply  it  to  meet  particular  conditions.  In  the  formation  of  the 
National  Health  Insurance  Table  the  method  was  applied  in  two 
different  ways.  In  the  case  of  the  men  a  single  curve  was  fitted, 
while  in  the  case  of  women  the  deaths  were  dealt  with  first  by  the 
ordinary  formula,  and  a  supplemental  curve  was  laid  on  afterwards. 
There  was  no  one  definite,  inelastic  method  by  which  the  formula 
must  be  applied,  and  it  could  not,  therefore,  be  criticised  fairly  on 
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the  ground  that  it  did  not  deal  with  this  or  that  feature  of  the 
ungraduated  statistics.  The  formula  certainly  involved  no  definite 
theory  as  to  the  law  of  mortality.  It  was  a  method  of  running  a 
smooth  curve  through  certain  statistics,  and  it  could  be  so  applied 
,  as  to  give  the  most  suitable  approximation  to  the  realities  which 
appeared  to  underlie  the  rough  statistics.  Special  stress  should  not  be 
laid  upon  the  particular  method  by  which  the  plan  had  been  applied 
by  the  Actuarial  Advisory  Committee  who  advised  on  the  finance 
of  National  Health  Insurance.  What  was  now  being  considered 
was  the  graduation  of  a  great  National  Life  Table,  and  that 
graduation  was  the  end  in  itself.  In  the  case  of  the  National 
Health  Table  the  graduation,  and,  indeed,  the  Life  Table,  were 
merely  stages  on  the  road  to  a  mvich  bigger  end.  Because  those 
responsible  in  that  case  took  a  certain  course  in  regard  to  the 
preparation  of  the  Life  Tables  it  was  not.  therefore,  to  be  assumed 
that  they  had  laid  down  a  working  procedure  for  which  they 
claimed  acceptance  in  all,  or,  indeed,  any  other,  cases.  He  believed 
it  to  be  perfectly  justifiable,  in  the  present  state  of  our  knowledge 
of  National  vital  statistics,  to  represent  life  tables  by  curves  of  a 
general  character,  based  upon  suitable  mathematical  formulas, 
believing  that  in  so  doing,  if  the  work  Mas  performed  with  skill 
and  care,  they  obtained  as  good  results  as  the  data  would  support. 
While  he  was  of  that  opinion,  this  in  no  way  abated  his  admiration 
for  the  learning  and  the  industry  which  Mr.  King's  reports 
exhibited,  and  for  the  practical  outcome  of  his  labours  as  represented 
in  the  new  National  Life  Tables. 

The  PRESIDENT  having  proposed  a  vote  of  thanks,  which  was 
carried  unanimously, 

Mr.  KING,  in  reply,  said  that  he  had  been  much  interested  in 
the  remarks  at  the  close  of  Mr.  Rowland's  speech  on  possible 
improvements  in  the  application  of  the  method  for  deducing 
mortality  tables  from  the  Census  Returns.  He  hoped  Mr.  Rowland 
would  enlarge  upon  the  subject,  because  it  was  desirable  to 
have  the  very  best  method  that  could  be  produced,  and  he  did  not 
care  whether  it  superseded  his  own  or  not.  Mr.  Rowland  spoke 
about  a  constant  third  diff'erence.  He  would  remind  him  that  it 
was  a  third  diflterence  that  was  changed  at  every  quinquennial 
point  in  such  a  way  as  to  make  a  smooth  junction  ;  there  was  no 
idea  of  having  a  constant  third  difference  throughout  the  table. 

Dr.  Newsholme  had  asked  what  advantage  there  was  in 
taking  the  probability  of  living  five  years  or  ten  years  instead 
of  the  average  central  death  rate.  He  understood  Dr.  Newsholme 
to  mean  by  the  average  central  death  rate  the  ratio  obtained 
by  dividing  the  deaths  in  any  particular  age  period  by  the 
recorded  populations  in  the  same  age  period.  By  taking  from 
the  life  table  the  probability  of  liA"ing  five  years  or  ten  years, 
there  was  no  confusion  or  error,  but  by  taking  the  average 
death  rate,  in  the  way  that  he  understood  was  intended,  there  was 
an  error,  and  that  error  would  not  be  the  same  in  different  sets  of 
statistics  ;     it  depended  on  the  numbers  at  the  several  ages  in  the 
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particular  age  period.  By  taking  one  population  it  was  possible  to 
obtain  a  larger  number  at  the  earlier  parts  of  the  age  period  and  a 
smaller  number  at  the  later,  and  if  that  was  reversed  in  another 
population  no  fair  comparison  could  be  obtaiaed.  He  granted  that 
taking  small  periods  of  age  it  would  not  make  veiy  much  difference, 
but  still  there  was  an  error  which  could  be  avoided  by  taking  the 
probability  of  living  five  or  ten  years  from  a  life  table. 

With  regard  to  English  Life  Table  Xo.  6,  that  was  re-calculated 
as  to  males  by  himself,  practically  on  identical  methods  with  those 
adopted  for  Tables  Xos.  7  and  8,  except  in  finishing  off  the  table  at 
the  old  ages  at  95  onwards.  A  similar  re-calculation  was  made  by 
Mr.  Vyvyan  Marr  for  females.  Therefore  Table  Xo.  6,  which  was 
used  for  comparison,  was  constructed  in  the  same  way  as  Tables 
Nos.  7  and  8.  Dr.  Xewsholme  would  find  that  he  (Mr.  King)  had 
not  quite  given  up  the  graphic  method  ;  it  was  used  for  the  ages 
up  to  14  in  graduating  the  populations.  The  main  reason  why  he 
did  not  like  it  was  that  he  could  not  use  it  effectively  as  he  could 
not  draw  well  enough  I  All  the  same,  he  would  like  to  see  someone 
make  a  graphic  graduation  of  the  spinsters,  wives  and  widows, 
separately,  so  as  to  get  good  curves  for  them,  and  obtain  at  each  age, 
by  summing  them,  the  exact  population  for  the  total  females, 
gi'aduated  in  the  same  way.  That  would  be  a  very  difficult  graphic 
graduation. 

Mr.  Ackland  had  explained  an  improvement  which  he 
(Mr.  King)  cordially  welcomed  at  what  might  be  called  the 
juvenile  ages  in  the  construction  of  the  Life  Tables.  It  would 
be  noticed  that  in  his  Report  he  said  his  own  method  was  not 
quite  satisfactory  at  those  ages.  He  gathered  from  the  figures 
Mr.  Ackland  had  given  that  by  his  method  the  small  divergence  at 
that  portion  of  the  table  was  corrected,  so  that  there  was  very  little 
difference  between  the  expected  and  actual  deaths,  taking  the  table 
as  a  whole.     That  result  would  be  very  satisfactorj*. 

He  might  be  excused  for  reminding  Sir  Alfred  Watson  that  it 
was  not  he  (Mr.  King)  who  had  coined  the  expression  "  National 
Health  method."  He  had  taken  that  expression  from  the  reviewers. 
He  did  not  in  any  way  question  the  Xational  Health  Table,  which 
was  a  very  good  one  ;  he  only  said  that  when  one  tried  to  apply 
the  same  method  to  a  great  number  of  tables  that  had  to  be  corre- 
lated he  did  not  think  it  would  be  found  to  work. 


Dr.  W.  F.  SHEPPARD,  who  attended  the  meeting  but 
was  unable  to  take  part  in  the  discussion,  sends  the  following 
comments  : 

In  §  6  of  the  Report  on  the  Graduation  of  Ages,  Mr.  King 
refers  to  his  "graduated  quinquennial  values"  as  a  means  by  which 
"  to  interpolate  the  numbers  for  intervening  ages  so  as  to  produce 
a  smooth  table  of  populations  age  by  age,  from  which,  as  far  as 
possible,  the  errors  in  the  statements  of  age  given  by  the  persons 
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enumerated  had  been  eliminated."  This  seems  to  suggest  two  aims, 
which  are  not  only  difterent  but  inconsistent. 

When  we  have  data  such  as  a  population  age-table,  there  are 
two  possibilities  :  either  the  figures  are  correct,  or  they  are  not. 
The  mere  fact  that  the  values  do  not  proceed  with  the  regularity  of 
a  mathematical  table  does  not  show  that  the  figures  are  not  correct. 
Even  supposing  (to  avoid  complications)  that  the  numbers  of  births 
in  successive  years  have  been  equal,  or  at  any  rate  have  proceeded 
according  to  some  regular  law,  there  will  have  been  variations  in 
the  mortality  which  will  cause  irregularities,  or  errors  "  (as  distinct 
from  mistakes),  in  the  numbers  of  the  survivors.  (The  accidental 
misstatements  of  age,  to  which  Mr.  King  refers  in  §  28*,  may 
be  included  in  these.)  The  correct  figures  will  therefore  show 
irregularities.  Conversely,  if  any  process  produces  a  smooth  table, 
we  may  be  sure  that  it  does  not  represent  facts. 

AVe  may,  however,  apply  a  method  of  graduation  to  the  data  in 
order  to  obtain  a  table  which  would  show  what  the  figiu*es  might 
have  been  expected  to  be  if  the  accidental  irregularities  of  mortality, 
&c.,  had  not  existed. 

When  the  figures  given  are  not  correct,  two  courses  are  open  to 
us.  One  is  to  try  to  obtain  the  most  probable  values  of  the  correct 
figures.  The  other  is  to  try  to  obtain  a  table  of  the  kind  just 
described  above.  It  is  not  clear  which  of  these  two  things 
Mr.  King  is  aiming  at,  and  consequently  it  is  hardly  possible  to 
criticise  his  method  as  a  whole. 

It  may,  however,  be  mentioned  that  the  so-called  'graduated 
quinquennial  values "  are  not  obtained  by  graduation  at  all,  in 
the  ordinary  sense,  but  by  interpolation.  Denoting  by  Tx  the  total 
male  population  enumerated  as  of  age  x  and  upwards,  Mr.  King,  for 
very  good  reasons,  rejects  all  the  Ts  except  T4,  Tg,  1^  .  .  .  The 
T's  retained  form  a  table  such  as  the  following : 

a-  Tx  1st  Difference      2nd  Difference     3rd  Difference 


- 

- 

H 

h 

39 

4 

898 

452 

1  118  644 

U 

3 

779 

808 

944  272 

174  372 

-30 

500 

49 

2 

835 

536 

800  400 

143  872 

-+-18 

942 

54 

2 

035 

136 

637  586 

162  814 

-29 

644 

59 

1 

397 

550 

133  170 

504  416 

64 

893 

134 

*  Mr.  King  says  that,  when  large  numbers  are  involved,  these  errors  tend  to 
neutralise  each  other.  This,  of  course,  is  only  true  relatively ;  absolutely,  the  net 
error  increases  as  the  total  numbers  increase. 
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From  this  table,  assuming  diflferences  of  the  (true)  T's  above  the 
3rd  to  be  negligible,  we  might  by  central-difterence  interpolation 
(using,  e.g.,  Everett's  formula)  obtain  a  table  at  intervals  of  1  year. 
This  table  would  be  : 

X  Tx  Ist  Difference 


- 

49 

2 

835 

536 

172  196 

50 

2 

663 

340 

166  289 

51 

2 

497 

051 

160  232 

52 

336 

819 

154  022 

53 

2 

182 

797 

147  661 

54 

2 

035 

136 

139  594 

55 

895 

542 

133  318 

56 

762 

224 

127  280 

57 

634 

944 

121  479 

58 

513 

465 

115  915 

59 

397 

550 

The  1st  differences  shown  in  hea-\y  type  in  the  above  are  the  values 
of  xix  ( =  number  of  age  .r)  which  Mr.  King  adopts,  the  others  being 
rejected. 

From  these  selected  values  of  iix,  obtained  on  the  assumption 
that  differences  of  the  T's  above  the  3rd — i.e.,  differences  of  the  ?f's 
above  the  2nd — are  negligible,  Mr.  King  obtains  his  remaining 
values  by  osculatory  interpolation.  The  formula  which  he  uses  is 
correct  to  2nd  differences,  so  that  its  use  is  consistent  with  the 
assumption  mentioned  above.  But  the  investigation  can  hardly  be 
regarded  as  complete  until  the  tables  have  been  tested  in  order  to 
find  whether  the  assumption  is  sound. 

The  table  found  in  this  way  runs  from  age  1 6  to  the  corresponding 
age  at  the  other  end — ajjparently  96.  Mr.  King  then  extends  the 
table  backwards  to  age  14  by  the  ordinary  5r(Z-difference  formula, 
using  Wis,  %Vj  ^*ic>  and  Uu.  But  it  is  not  explained  Avhy  Srd 
differences,  which  previously  have  been  neglected,  are  now  taken 
into  account,  nor  why  this  process  of  interpolation  between  ?/io  and 
Vu  is  not  used  to  find  iiis  and  Wio  as  -svell  as  to  find  ?<i.3  and  Uu.  As 
regards  this  latter  point,  it  would  appear  that,  at  any  rate  in  the 
case  of  the  irales,  the  agreement  with  the  original  data  is  better 
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if,  with  Mr.  King,  we  stop  at  age  14.  As  the  osculatory  inter- 
polation is  performed  on  the  i/"s,  not  on  the  T's,  the  sum  of  the 
«'s  is  altered,  so  that  there  is  a  discrepancy  between  the  total 
enumerated  and  the  total  calculated.  The  former  total,  for  ages 
16  to  96,  is  11  580  131,  and  the  latter  total  (assuming  the 
calculated  ?^„j  to  be  that  shown  in  the  table*)  is  11  573  286,  so 
that  the  method  leaves  6  815  unaccounted  for.  If  now  we  join  up 
the  values  of  ?<n  (  =  353  159),  Hic,  »i7,  and  ?<is  by  a  curve  of  this 
3rd  degi-ee,  we  get  the  following  results  : 


X 

Enumerated  Ux 

Calculated  Ux 

Alteration 

15 

334  241 

340  125 

+  5  884 

14 

342  933 

344   103 

+  1   170 

13 

345  144 

347  507 

+  2  363 

12 

349  205 

350  477 

+  1   272 

11 

351   287 

353   159 

+  1   872 

It  will  be  seen  that,  if  we  enter  the  thus  calculated  values  for 
/^i.5  and  Kii,  we  get  an  addition  of  7  054,  which  just  counterbalances 
the  loss  of  6  845,  leaving  a  net  addition  of  209.  This  trifling 
discrepancy  is  apparently  met  by  knocking  123  off  ages  under  1  i, 
and  86  off  ages  97  and  upwards. 


SUPPLEMENTARY    REMARKS    BY    Mb.   KIXG. 


The  discussion  of  the  paper  continued  until  a  late  hour,  and  at 
its  close  there  was  no  time  for  me  to  do  more  than  make  a  few 
l)rief  remarks  in  reply,  and  I  am  therefore  grateful  to  the  Editors 
of  the  Journal  for  allowing  me  to  supplement  what  I  then  said. 

The  most  salient  feature  of  the  discussion,  if  an  omission  may 
be  called  a  salient  feature,  was  the  absolute  silence  of  all  the 
speakers  except  Dr.  Stevenson  on  the  question  of  the  principles 
which,  it  was  laid  down,  should  be  kept  in  view  in  preparing  the 
National  Life  Tables.  The  ])rinciples  were  set  forth  fully  in  Part  I, 
"Introductory",  of  my  Report  upon  the  Life  Tables,  and  were 
repeated  in  my  paper,  but  it  may  be  well  to  reproduce  them  once 
more.  It  was  laid  down  that  "  It  was  desirable  that  a  method 
"should  be  employed,  simple  in  theory,  easy  in  application,  and 
"  which  would  produce  curves  of  smooth  graduation,  and  curves 
"  which  would  adhere  closely  to  the  original  data " ;  and,  again, 
"'  In  constructing  the  present  Life  Tables  no  correction  has  been 
"attempted  to  counteract  possible  misstatements  of  age.  An  un- 
'  biassed  position  has  been  assumed,  and  an  effort  has  been  made  to 
'  construct  the  tables  absolutely  in  accordance  with  the  facts  as 
"  recorded,  and  to  allow  those  interested  in  the  subject  to  pursue 
further  investigations,  and  to  make  such  corrections  as  may,  in 
"  their  opinion,  be  thought  necessary." 

As  stated  above.  Dr.  Stevenson,  the  Superintendent  of  Statistics 

*  It  is  unfortunate  tliat  the  enumerated  at  ag-cs  of  100  and  upwards  are  only 
^iven  in  a  lump. 

2  A  2 
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at  Somerset  House,  alone  of  all  the  speakers  referred  to  these 
Xirinciples,  and  he  endorsed  them.  It  Avas  open  to  any  critic, 
Ashether  rcA'iewer,  or  speaker  at  the  discussion,  to  call  in  question 
the  propriety  of  the  laying  down  of  such  principles,  and  to  suggest 
other  principles  which  might  have  been  followed,  but  no  one  did  so, 
and  therefore  judgment  must  go  by  default,  and  it  must  be  assumed 
that  it  is  generally  admitted  that  the  course  pursued  is  the  correct 
one.  It  follows  that  the  criticisms  passed  upon  the  Keport  on  the 
Life  Tables  and  upon  my  paper  are,  for  the  most  part,  beside  the 
point,  although  many  interesting  questions  were  raised  which  are 
well  worthy  of  debate  and  investigation,  and  I  hope,  as  I  have  said 
on  more  than  one  occasion,  that  some  of  our  younger  members  will 
take  the  matter  up,  and  produce  valuable  papers  to  be  read  before 
the  Institute. 

The  most  important  and  interesting  question  discussed  was 
that  of  the  larger  age  misstatements,  called  by  me  major 
deliberate  errors ",  and  by  others  "systematic  errors."  It  will  be 
remembered  that  I  do  not  deny  the  existence  of  such  errors,  but 
frankly  admit  them,  but  that  I  add  that  in  my  opinion  they  do  not 
appreciably  aftect  the  mortality  tallies  until  the  old  ages.  That  was 
not  my  original  opinion,  because  when  commencing  the  investigation 
I  expected  to  find  that  considerable  effect  was  produced  throughout 
the  tables  by  these  major  deliberate  errors,  and  it  was  only  after 
prolonged  investigation  that  I  was  driven  to  the  conclusion  that  the 
disturbance  introduced  hy  them  into  the  tables  was  inappreciable,, 
and  might  be  neglected. 

Dr.  Stevenson  called  attention  to  Diagram  5  in  Vol.  vii  of  the 
Registrar-General's  Eeport  on  the  Census  of  1911.  That  diagram 
shows  the  age  distribution  of  the  population  for  England  and  Wales 
separately,  and  for  the  United  Kingdom  as  a  whole,  and  it  appears 
that  the  disturbance  from  ages  20  to  40,  which  some  attribute  to 
age  .misstatements,  and  others  principally  to  migration,  is  more 
marked  in  England  and  Wales  than  when  Scotland  and  Ireland  are 
included,  and  hence  it  may  be  argued  that  at  least  part  of  the 
disturbance  is  caused  by  migrations  from  Scotland  and  Ireland  into 
England.  The  diagTam  does  not  show  the  actual  populations,  but 
assumed  populations  to  a  given  total  number  lining.  I  have  thought 
it  worth  while  to  complete,  as  it  were,  that  diagram  by  taking  out  in 
the  same  way  the  age  distribution  of  the  populations  for  Scotland 
and  Ireland  separately,  and  these  are  given  in  Table  A  annexed, 
and  are  represented  in  Diagrams  6  and  7.  The  table  shows  the 
age  distribution  in  each  section  of  the  United  Kingdom  for  one 
million  males  and  one  million  females  living  aged  from  16  to  35 
last  birthday,  while  the  diagrams  assume  one  hundred  thousand 
living.  The  figures  for  Scotland  have  been  calculated  by  the  Census 
method  in  exactly  the  same  way  as  those  for  England  and  Wales, 
the  central  points  of  age  being  21,  26,  31,  36,  c^'c.  For  Ireland  the 
results  of  the  Census  have  not  been  published  age  by  age,  but  after 
age  21  only  in  age  groups,  and  therefore  it  was  necessary  to  take  as 
central  points  of  age  22,  27,  &c  ,  but  this  slight  difference  in  the 
method  of  calculation  cannot  appreciably  affect  the  results.     It  is. 
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seen  from  the  diagrams  that  if,  as  some  desire,  a  certain  number 
enumerated  in  England  and  AVales  between  ages  20  and  30  are 
transferred  to  age  group  30  to  -iO,  then  the  divergence  between 
England  and  A^'ales  and  Scotland  or  Ireland  becomes  more 
accentuated,  and  this  rather  tends  to  confirm  the  view  that  at  least 
part  of  the  disturbance  in  England  and  Wales  is  caused  by 
migrations. 

In  my  paper,  in  Diagram  3,  I  set  forth  the  central  death  rate 
from  age  15  to  55,  and  it  appears  that  the  death  rate  increases 
throughout  steadily  with  age,  whereas  if  a  transfer  were  made 
of  some  of  those  living  between  20  and  30  to  the  next  decade 
there  would  be  an  increase  in  the  death  rate  below  age  30, 
and  a  diminution  above  age  30,  and  there  would  probably  be  an 
actual  fall  after  age  30,  with  a  minimum,  and  then  a  rise  again. 
I  argue  that  the  steady  progression  of  the  curve  proves  that  there  is 
no  appreciable  disturbance  fi'om  age  misstatements,  but  Mr.  Rowland 
takes  the  opposite  view,  and  calls  in  the  H^  and  the  0^  Tables  in 
support  thereof,  alleging  that  these  tables  show  a  maximum  female 
rate  of  mortality  at  about  age  25,  with  a  corresponding  minimum  in 
the  thirties.  This  is  a  point  well  worth  investigating.  In  these 
insurance  tables  Mr.  Rowland  says  that  the  ages  can  be  relied  upon, 
and  with  this  I  agree,  but  he  adds  that  the  tables  may  be  trusted 
because  the  lives  were  not  all  subject  to  recent  selection." 
Exactly  what  he  means  by  the  words  "  not  all  "  I  do  not  know,  Init 
certainly  a  great  many  of  the  lives  were  subject  to  recent  selection. 
The  particulars  given  in  the  Institute  volume  of  mortality  experience 
for  female  lives,  although  complete,  are  not  in  a  form  which  lends 
itself  to  investigation  without  the  expenditure  of  a  good  deal  of 
trouble  and  time,  which  at  present  I  cannot  give,  and,  moreover, 
the  Institute  female  experience  is  limited,  and  from  the  present 
point  of  view  not  of  much  value.  We  can,  however,  examine  the 
O  Table,  and  the  following  are  the  numbers  at  risk  for  quinquennial 
age  groups  from  15  to  39  : 


The  recent  lives  are  those  assured  for  less  than  five  years,  and 
they  bear  a  very  large  proportion  to  the  total.  I  have  always 
understood  that  in  tables  constructed  from  assured  lives,  the 
selection  was  greatest  just  at  this  section  of  the  table,  but  Mr. 
Rowland  seems  to  think  differently. 
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We  get  rid  of  a  great  part  of  the  effects  of  selection  by  ignoring 
the  first  five  years  of  assurance,  and  I  have  therefore  graduated  the 
O*^^"*^  Table  from  age  15  to  age  50,  and  the  results  are  given  in 
Table  B  annexed  as  far  as  age  39.  The  graduation  was  effected  by 
the  Census  method,  taking  age  groups  15-19,  20-24,  i^-c,  as  that 
gives  very  little  trouble,  and  occupies  very  little  time,  but  it  is  good 
as  shown  by  the  comparison  of  actual  with  expected  deaths.  Table 
C  annexed  accentuates  this  point,  and  shows  that  in  each  of  the  fi^'e 
age  groups  the  de\'iation  is  exceedingly  small.  The  curve  produced 
is  a  little  undulating,  but  for  present  purposes  that  does  not 
matter. 

Looking  at  the  column  of  ya-,  it  is  seen  that  Mr.  Rowland's. 
statement  is  not  borne  out.  There  is  no  maximum  at  about  age 
25,  and  no  corresponding  minimum  after  age  30.  It  is  true  that 
there  is  a  slight  fall  after  age  38,  with  a  minimum  at  age  41,  when 
the  rate  begins  to  rise  again,  but  this  feature  is  very  slight,  and  is 
l)eyond  the  range  of  ages  we  are  discussing.  My  own  opinion  is 
that  it  is  due  to  accidental  causes,  but  others  may  differ  from  me. 
It  thus  appears  that  at  the  essential  ages  which  have  been  discussed 
the  0^^'^^  Talile  corresponds  with  the  new  National  Tables,  and 
therefore  I  am  justified  in  repeating  that  the  curve  in  my  diagram 
Xo.  3  tends  to  show  that  misstatements  of  age  have  no  api»reciable 
effect  on  rates  of  mortality,  and  that  therefore  the  disturbances  in 
the  populations  must  be  largely  due  to  migrations. 

Mr.  Henry  paid  attention  more  particularly  to  graduation,  and 
to  the  tests  which  should  be  applied  to  ascertain  the  smoothness  of 
a  graduated  table.  He  said  that  there  is  an  inherent  tendency  in 
the  summation  method  to  reproduce  accidental  features  and  fluc- 
tuations of  the  ungraduated  data,  or,  in  other  words,  that  summation 
formulas  of  graduation,  while  giving  a  smooth  curve,  adhere  closely 
to  the  original  data  as  recorded.  In  this  I  entirely  agree,  and  that 
is  the  great  merit  of  summation  formulas.  They  show  us  what  the 
curve  really  is,  and  then,  if  we  think  that  l)ends  are  due  ta 
accidental  causes,  we  can  remove  them.  Mr.  Henry,  however,  adds 
that  my  formula  does  very  much  to  exaggerate  this  property  of 
summation  formulas,  but  there  I  differ  from  him.  It  is  true  that 
the  Census  method  has  a  very  slight  cyclical  tendency,  but  so  slight 
that  it  cannot  be  discovered  without  close  investigation.  The 
cyclical  tendency  in  the  statistics  from  which  the  National  Life 
Tables  are  formed  is  very  much  more  marked  than  any  cyclical 
tendency  in  the  formula,  and  that  very  cyclical  tendency  in  the 
formula  was  used  towards  the  correction  of  the  cyclical  tendency  in 
the  data,  the  age  groui)S  being  so  selected  as  to  have  this  effect. 
Any  cyclical  tendency  that  remains  in  the  graduated  tables  is  thus 
due,  not  to  the  formula  employed,  but  to  the  actual  data. 

Mr.  Henry  also  says  that  my  formula  for  finding  the  pivotal 
values  has  very  small  graduating  power.  But  the  formula  is  not  used 
for  the  purpose  of  graduation.  Wide  experience  shows  that  it 
gives  excellent  pivotal  values,  and  that  is  all  that  it  is  intended  to 
do.  For  applying  the  o.sculatory  method  of  interpolation,  pivotal 
values  are  a  necessity,  and  I  searched  for  a  long  time  to  find  a 
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formula  that  would  produce  them  with  little  labour,  and,  at  the 
same  time,  with  good  results.  In  my  paper  on  a  New  Method  of 
Constructing  and  Graduating  Mortality  and  other  Tables,  J.I. A., 
\o\.  xliii,  p.  115,  I  point  out  that  the  formula  is  an  embryo 
graduation  formula,  and  is  the  central  of  five  grouped  curves. 
That  is  the  way  it  was  first  arrived  at,  but  afterwards  I  derived  it 
by  a  more  direct  process,  given  in  that  paper,  in  my  report  to  the 
Registrar-General,  and  elsewhere.  If  another  short  formula  for 
pivotal  values,  giving  better  results,  could  be  found,  it  would  be  all 
to  the  good. 

In  discussing  the  smoothness  of  graduation,  Mr.  Henry  says  he 
does  not  gather  what  criterion  I  would  apply.  In  my  paper, 
however,  I  give  the  information.  A  table  is  smooth  if  all  the  third 
differences  are  very  small,  or,  if  not  small,  if  they  follow  a  definite 
law,  and  I  give  an  example  of  large  differences  which  are  smooth, 
and  which  follow  a  definite  law.  Mr.  Henry  added  that  if  the 
radius  of  curvature  be  changing  very  rapidly,  this  indicates  that  the 
curve  is  not  a  smooth  one  considered  purely  from  the  point  of  view 
of  the  graduation  of  actuarial  statistics.  I  do  not,  however,  think 
that  we  can  separate  actuarial  statistics  from  others,  and  certainly 
in  the  case  of  some  actuarial  statistics  we  have  smooth  curves  with 
rapid  changes  of  curvature.  My  paper  on  the  Construction  of 
Mortality  Tables  from  Census  Returns,  J. I. A.,  vol.  xlii,  p.  225, 
gives  an  example  of  this.  Diagram  Xo.  2  gives  the  Carlisle  death 
curve,  and  that  is  a  smooth  curve  mathematically,  and  yet  the 
variations  in  its  curvature  are  very  remarkable. 

It  is  difficult  to  take  Mr.  Gunningham's  remarks  seriouslj% 
because  evidently  they  were  made  without  sufficient  consideration. 
Speaking  of  the  sample  populations  dealt  with  in  my  report  on  the 
Graduation  of  Ages,  he  asks  "were  these  populations  for  1901 
graduated  by  the  same  method  as  those  for  1911",  but  he  has 
failed  to  notice  that  in  paragraph  13  of  the  report  I  say  em- 
phatically that  all  the  tables  there  mentioned  were  graduated  in 
exactly  the  same  way.  It  is  true  that  while  the  sample  populations 
of  1901  are  included  in  the  tabular  statement  to  which  this  remark 
applies,  I  do  not  actually  mention  them  in  speaking  of  the 
graduation,  but  had  Mr.  Gunningham  looked  up  his  references  he 
would  have  found  that  these  tables  had  never  before  been  graduated, 
and  had  he  spent  a  few  minutes  testing  the  figures  he  would  have 
ascertained  for  himself  that  they  were  graduated  by  the  Census 
method.     All  the  data  for  such  test  were  supplied  to  him. 

Then  again,  Mr.  Gunningham  says  that  the  four  tables,  total 
populations  for  England  and  Wales,  and  their  sub-di\dsions  into 
single,  married,  and  widowed,  were  all  graduated  in  the  same  way, 
and  on  this  assumption  he  makes  certain  deductions  derogatory  to 
some  of  the  results  of  my  work.  He  has  entirely  overlooked 
paragraph  17  of  my  report  on  the  Graduation  of  Ages,  where  it  is 
stated  that  all  the  four  columns  were  graduated  in  the  same  way 
only  from  age  39  onwards,  and  that  for  ages  younger  than  39  the 
graduation  method  was  quite  different  for  the  columns  relating  to 
marital  condition.     Yet  Mr.  Gunningham  assumes  that  the  methods 
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were  the  same  from  age  14  onwards,  and  therefore  his  criticisms 
fall  to  the  ground. 

Lastly,  Mr.  Gunningham  says  that  when  the  first  review  was 
written  the  ungraduated  figures  were  the  only  ones  available,  and 
that  there  were  no  graduated  figures,  and  that  the  ungraduated  had 
to  tell  their  own  tale.  This  is  bewildering,  because  the  First 
Reviewer  was  reviewing  the  report  on  the  Graduation  of  Ages,  and 
every  graduated  figure  is  given  there,  and  no  graduated  figures  have 
since  been  prepared.  It  is  difficult  to  divine  what  Mr.  Gunningham 
had  in  his  mind  when  he  made  that  statement.  Surely  it  would 
have  been  wise  on  his  part  before  speaking  to  have  read  carefully 
the  report  that  he  was  discussing,  and  the  review  thereof  by  the 
First  lieviewer. 

Dr.  Sheppard,  in  a  foot-note  to  his  addendum  to  the  discussion, 
expresses  a  wish  to  have  the  enumerated  centenarians  given  age  by 
age.  He  will  find  that  information  on  page  37  of  my  report  upon 
the  Life  Tables. 

It  was  suggested  in  the  discussion  that  in  the  formula  ?/-  = 
•2^5  -  -OOSA'^Wo  the  term  -OOSA'tt'o  is  so  small  that  it  may  be 
neglected,  and  that  we  may  simply  write  M;  =  -27^75 .  It  seems  to  me, 
however,  that  this  would  be  a  retrograde  step,  because  by  neglecting 
the  second  difference  correction  there  is  a  tendency  to  take  the 
curvature  out  of  the  curve.  An  illustration  of  this  is  afforded  by 
the  Government  Annuity  Tables  of  the  late  John  Finlaison.  His 
early  summation  formulas  had  no  correction  for  the  second  difference, 
with  the  result  that  the  annuity  values  in  his  tables  were  understated, 
and  a  loss  was  incurred  by  the  Government.  The  great  merit  of 
summation  formulas  as  we  now  know  them  is  that  they  supply  the 
necessary  correction,  and  produce  accurate  results.  It  is  true  that 
if  mortality  tables  be  constructed  by  what  has  been  called  the 
"  Census  method  ",  the  second  difference  correction  in  the  formula 
for  the  pivotal  values  might  sometimes  without  appreciable  error 
be  omitted.  Pivotal  values  in  the  construction  of  a  mortality  table 
are  obtained  for  the  exposed  to  risk  and  the  deaths  separately,  and 
often  the  second  difference  correction  is  of  the  same  sign,  although 
seldom  of  the  same  proportionate  magnitude,  and  when  that  is  the 
case  the  correction  scarcely  affects  the  mortality  table.  Sometimes, 
however,  in  all  the  tables  that  I  have  worked  on  the  second 
difference  correction  is  of  opposite  sign,  and  at  these  points  an  error, 
which  might  be  appreciable,  would  be  introduced.  When,  however, 
the  formula  is  used  to  graduate  a  table,  such  as  the  columns  of 
populations  in  the  Census  data,  I  do  not  think  the  second  difference 
correction  can  be  neglected,  as  the  table  would  be  to  a  certain 
extent  distorted,  and  the  fornuila  would  not  reproduce  in  the 
graduated  column  the  exact  total  of  the  ungTaduated  populations, 
as  the  full  formula  with  the  second  difference  correction  does.  In 
my  recent  papers  on  Summation  Formulas,  &c.,  I  gave  a  longer 
formula  including  a  fourth  difference  correction,  the  results  of  which 
were  more  exact  still  ;  but  the  fourth  difterence  correction  is  so 
very  minute  that  it  is  not  worth  while  taking  the  trouble  to  include 
it,  and  by  omitting  it  the  tables  are  not  in  any  way  vitiated. 
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Table  A. 

Age  Disfrilmtion  of  Populations.         Gi-adnated  Fopnlation  at  each  age, 
out  of  1,000,000  living,  aged  16  /o  35  last  birthday  inclusive. 


1 

Age  last 
Birthday 

England  and 
Wales 

Scotland 

Ireland 

Age  last 
Birthday 

Males. 

16 

56,709 

61,470 

61,734 

16 

7 

55,769 

60,187 

61,257 

7 

8 

54,658 

58,616 

60,337 

8 

9 

53,505 

56,917 

59,097 

9 

20 

52,435 

55,247 

57,629 

20 

1 

51,576 

53,766 

56,032 

1 

2 

50,985 

52,471 

54,403 

2 

3 

50,577 

51,259 

52,587 

3 

4 

50,266 

50,128 

50,516 

4 

25 

49,968 

49,082 

48,426 

25 

6 

49,597 

48,119 

46,551 

6 

7 

49,161 

47,262 

45,127 

7 

8 

48,718 

46,510 

44,266 

8 

9 

48,255 

45,831 

43,814 

9 

30 

47,757 

45,195 

43,596 

30 

1 

47,211 

44,574 

43,445 

1 

2 

46,644 

44,031 

43,191 

2 

3 

46,065 

43,588 

42,896 

3 

4 

45,434 

43,145 

42,670 

4 

35 

44,710 

42,602 

42,426 

35 

Females. 

IG 

52,686 

56,259 

59,797 

16 

7 

52,419 

55,565 

59,354 

7 

8 

52,232 

54,870 

58,348 

8 

n 

52,098 

54,197 

56,912 

9 

20 

51,989 

53,565 

55,286 

20 

1 

51,879 

52,995 

53,708 

1 

2 

51,833 

52,560 

52,418 

2 

3 

51,869 

52,247 

51,494 

3 

4 

51,888 

51,946 

50,777 

4 

25 

51,794 

51,546 

50,149 

25 

6 

51,488 

50,937 

49,491 

r, 

7 

50,912 

50,035 

48,690 

7 

8 

■    50,132 

48,916 

47,675 

8 

9 

49,235 

47.703 

46,523 

9 

30 

48,306 

46,5.18 

45,338 

30 

1 

47,430 

45,485 

41,225 

1 

2 

46,636 

44,670 

43,287 

2 

3 

45,865 

43,991 

42,621 

3 

4 

45,077 

43,349 

42,157 

4 

35 

44,232 

42,646 

41,750 

35 

354 
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Table  B. 

O^*-'^  Tabic.       Graduated  by  Osculafory  Interpolation. 


Age 

9x 

At 
Risk 

Actual 
Deaths 

Expected 
Deaths 

Deviation 

Accumu- 
lated 
Deviation 

Age 
15 

15 

•00763 

137 

2 

10 

fo 

ro 

6 

•00718 

177 

1 

1-3 

•3 

7 

6 

7 

•00675 

224 

2 

15 

'S 

rs 

7 

8 

•00635 

288 

1 

18 

•8 

'4 

8 

9 

•00597 

380 

2 

23 

•8 

•I 

'J 

20 

•00565 

479 

2 

2-7 

•7 

•6 

20 

1 

•00544 

594 

5 

3-2 

fS 

12 

I 

2 

•00539 

686 

3 

37 

•7 

■5 

2 

3 

•00555 

781 

6 

43 

^7 

2-2 

3 

4 

•00589 

883 

3 

52 

22 

— 

4 

25 

•00633 

1.001 

7 

63 

■7 

7 

25 

6 

•00679 

1,177 

5 

80 

30 

23 

H 

7 

•00717 

1,397 

12 

100 

2-0 

•3 

7 

8 

•00746 

1,653 

15 

12-3 

2-7 

2-4 

8 

9 

•00772 

1,931 

13 

149 

1-9 

'J 

9 

30 

•00797 

2,212 

14 

17-6 

3-6 

31 

30 

1 

•00826 

2,515 

20 

20-8 

•8 

3-9 

1 

2 

•00864 

2,822 

38 

24-4 

13-6 

97 

2 

3 

•00916 

3,193 

29 

29-2 

•2 

^■•i 

3 

4 

•00981 

3,597 

25 

353 

103 

•8 

4 

35 

•01049 

4,075 

30 

42-7 

12^7 

13-5 

35 

6 

•01107 

4,469 

55 

49-5 

5' 5 

80 

fi 

7 

•01147 

4,905 

57 

56-3 

7 

73 

7 

8 

•01160 

5.390 

61 

62-5 

15 

8^8 

8 

9 

•01154 

5,794 

78 

66-9 

If  I 

^•J 

9 

Table  C. 

Sninmary  of  Table  B. 
0^^'^  'Table.         Graduated  by  Oscillatory  Interpolation. 


Ages 

At  Risk 

Actual 
Deaths 

Expected 
Deaths 

I  Deviation 

1 

Accumu- 
lated 
Deviation 

Ages 

15-19 

1,206 

8 

79 

•/ 

•/ 

15-19 

20-24 

3,423 

19 

191 

•1 

- 

20-24 

25-29 

7,159 

52 

51-5 

■J 

'S 

25-29 

30-34 

14,339 

126 

127-3 

13 

•8 

30-34 

35-39 

24,633 

281 

277-9 

!     ^'' 

2-s 

35-39 
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0)1    the  Relation    hetween    the    Method   of  Moments   and    the 
Method  of  Least  Squa)-es.     By  J.  F.  Steffensen,  D.Pliil. 

J.  HE  following  few  remarks  have,  in  the  main,  been  suggested 
by  two  notices  in  this  Juurnal*  by  Mr.  W.  Palin  Elderton  on 
papers  which  I  have  published  elsewhere. t  In  both  notices, 
while  doing  full  justice  to  my  work,  Mr.  Elderton  seems  to 
assume  in  a  general  way — and  this  opinion  is,  in  fact,  shared 
by  many  actuaries — that  the  method  of  moments  gives 
practically  as  good  results  as  the  method  of  least  squares,  if 
proper  account  is  taken  of  the  weights  of  the  observations  in 
both  cases. 

In  order  to  see  that  this  cannot  be  generally  correct,  and 
that  it  must  at  least  be  incorrect  in  that  particular  class  of 
cases  to  which  the  method  of  moments  was  first  successfully 
applied,  we  will  begin  by  establishing  the  well-known  equations 
from  which  the  constants  are  determined. 

We  denote  by  a^  the  observation,  by  w^  its  weight,  by  yx  the 
function  assumed  for  graduating  the  observations,  and  by 
Oo,  tti,  .  .  .  ttti-i  the  n  constants  on  which  yx  depends.  For 
determining  these  constants  we  have  according  to  the  method 
of  least  squares 

%iv{y  —  <r)^  =  a  minimum 

or,  for  r  =  0,  1,  .  .  .  (h  — 1), 

-"(y-^)fe=o    ■ (') 

The  method  of  moments  gives,  on  the  other  hand,  when 
the  same  weights  are  used  for  the  observations 

^w{y-a)x-  =  0       ......      (2) 

The  most  obvious  and  also  most  important  case  in  which 
the  two  sets  of  equations  (1)  and  (2)  give  identical  values  for 
the  constants  is  when 

1.!.=- '■^) 

for  all  values  of  r.J     It  follows  that 

*  Vol.  xlvii,  p.  431,  and  vol.  xlix,  p.  172. 

t  Proceedings  of  the  Fifth  International  Congress  of  Mathematicums, 
Cambridge,  1913,  V'ol.  II,  p.  389  ;  and  Svenska  Aktuarieforeningens  Tidsskrift, 
1915,  p.  1. 

X  The  generalization  obtained  by  taking 


pL  =  Jirt  +  tAr)j.  +  .   .  .  +  6(r)    a-r.  -1 


is  only  apparent. 


856  On  the  Relation  between  the  Method  of  Moments      [Oct. 

y  =  a,nT/ -t- </)(a',  ao,  a,,  .  .  .  a,._,,  a,..n,  .  .  .  a„_i) 

for  all  values  of  r,  whence 

y  =  an  +  a^x  +  .  .  .-\-On-ix''-^  +  y^{x)       ...     (4) 

where  -^{x)  is  independent  of  the  constants  «;.. 

We  have  in  (4)  the  most  important  form  of  function  for 
which  the  method  of  moments  and  the  method  of  least 
squares,  hnth  with  ^veights,  produce  identical  results. 

Now,  it  must  be  noted  that,  in  spite  of  the  arbitrary- 
function  ■\lr{x)  contained  in  (4),  this  formula,  looked  upon  as  a 
weapon  of  graduation,  has  a  rather  limited  range.  As  y}r(x) 
stands  for  a  function  which  does  not  dejjend  on  the  unJcnoicn 
constants  but  can  otherwise  be  arbitrarily  chosen,  it  is  clear 
that  graduating  a^  by  (4)  is  equivalent  to  graduating  cr^.  — 1^(0?) 
by  a  polynomial  of  degree  ?i— 1.  But  the  series  of  observa- 
tions which  can,  after  deduction  of  a  known  function,  be 
graduated  by  a  polynomial  is  rather  limited.  This  is,  at 
least,  the  case  if  the  number  of  unknown  constants  is  small 
in  comparison  with  the  number  of  observations,  as  ought 
always  to  be  the  case  when  a  graduation,  and  not  an 
interpolation,  is  contemplated.  Everybody  knows,  for  instance, 
that  a  function  such  as  /jl^  or  a  frequency-distribution  such  as 
Ea-  cannot,  over  a  range  of,  say,  fifty  or  sixty  years,  be 
adequately  represented  by  a  polynomial  of  the  second  degree. 
Tn  order  to  apply  (4)  with  profit  we  must,  therefore,  do 
one  of  two  things  : 

(a).  We  may  attempt  to  choose  -^{x)  so  close  to  y^., 
that  the  constants  o,.  become  very  small.  In  this 
case  the  polynomial  is  only  to  be  considered  as  a 
correction  applied  to  "^{x),  but  then  the  difficulty 
is  to  make  a  sufficiently  correct  guess  at  '<lr{x) 
from  the  outset. 
(h).  We  may  confine  the  graduation  to  a  comparatively 
short  interval,  in  which  case  we  may  often  at  the 
same  time  with  little  loss  of  accuracy  assume 
equal  weights  for  the  observations.  This  is, 
however,  not  to  solve  the  real  problem,  which  is  to 
represent  the  whole  series  of  data  by  one  function. 
Also,  by  reducing  the  proportion  of  observations 
to  constants  we  are  liable  to  under-graduate  (if 
the  expression  be  allowed)  the  observations. 
An  objection  to  employing  (2)  which,  to  my  mind,  out- 
weighs all  other  arguments  is  this,  that  even  if  it  Avere  true 
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that  (2)  yields  practically  the  same  values  for  the  constants 
as  (1),  there  Avould  be  no  advantage  in  using  (2)  instead  of  (1). 
The  great  advantage  of  the  uniceighted  method  of  moments, 
or  the  equations 

t{y-a)xr  =  0,  (5) 

is  that  these  equations  are  sometimes  comparatively  easy  to 
solve,  while  the  method  of  least  squares,  even  when  the 
Aveights  are  omitted,  leads  nearly  always  to  very  difficult 
equations  for  the  constants.  But  the  weighted  equations  for 
the  moments,  or  (2),  are  generally  just  as  difficult  to  solve 
as(l). 

Whj",  then,  not  prefer  the  strict  equations  of  least  squares 
to  the  weighted  equations  of  moments,  when  these  latter 
derive  their  questionable  legitimacy  from  the  former  and  are 
no  easier  to  solve  ? 

The  great  success  that  has  attended  the  method  of 
moments  in  one  particular  field  of  research,  and  hence  led 
many  investigators  to  believe  that  this  method  is  a  sort  of 
universal  instrument,  is  due  to  the  quite  opposite  fact  that  in 
certain  cases  the  unweighted  equations  of  moments  are 
identical  with  the  iceighted  equations  of  least  squares.  Or, 
in  other  terms :  for  certain  forms  of  the  function  y  and  the 
weights  Wjc  the  equations  (5)  and  (1)  are  identical.* 

In  order  that  this  shall  take  place,  we  may  put 

wp^=x- (6) 

bar 

\a  w  may  depend  on  the  constants  a,.,  these  equations  are 
not  so  easy  to  deal  with  as  (3).     An  important  solution,  how- 

*  At  least  as  early  as  1879  this  fact  was  known  to  Danish  actuaries,  as 
appears  from  a  book  by  J.  P.  Gram:  "  Om  Rakkendviklinger,  bestemte  ved 
Hjalp  af  de  raindste  Kvadrateis  Methode  ",  Copenhagen,  1879,  p.  9-t.  I  quote 
the  passage  in  translation,  as  it  is  not  without  historical  interest. 

"  It  is  by  researches  into  these  '  skew  frequency-curves '  that  I  was 
originally  led  to  the  general  theory  which  forms  the  basis  of  this  paper.  A 
considerable  time  ago  Professor  Oppcrniann  suggested  the  use  of  the  tormula 
y={aQ-i-a\X  +  a2x'^  +  ..  .)e"^'for  representing  the  equation  to  such  carves,  and  also 
pointed  out  that  in  order  to  determine  the  constants  in  this  formula  it  will  be 
necessary  to  employ  equations  of  the  form  2a'o-j:  =  2a''^y;c>  "here  the  latter  can  be 
replaced  by  the  corresponding  integral.  This  mode  of  determination  remained, 
for  some  time,  something  of  a  puzzle  to  me,  and  only  through  various  researches 
of  a  more  general  nature  did  I  succeed  in  realizing  the  true  meaning  of  tlie 
method  as  a  graduation  by  the  method  of  least  squares  according  to  the 
f ormula  ^  =  (ao  +  «ia^  +  •  •  .)e"'^',  assuming  the  weights  proportional  to  e^'." 

Another  important  case  will  be  dealt  with  below,  viz.,  formula  (10),  assuming 

the  weights  proportional  to  -  .  English  actuaries  will  be  familiar  with  this  case 
through  G.  F.  Hardy's  book  on  the  Construction  of  Tables  of  Mortality,  p.  129. 
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ever,  is  obtained  when  y  is  a  function  of  a  polynomial  whose 
coefficients  are  the  unknown  constants,  that  is 

?/  =  c/)(ao  +  f'i^+.  .  .  +  fl„_i<»"~\)  .     .     (7) 


If  y  has  this  form,  (6)  will  be  satisfied  provided 

1 


A  still  more  general  form  is  obtained  if  we  put 


(8) 


Sp 

where  j)  denotes  the  above  polynomial.  It  is,  of  course, 
understood  that  the  constants  a,,  only  occur  in  j^  and  not  in 
the  component  parts  of  /. 

Now  a  remarkable  fact,  which  has  long  been  known,  is 
that  there  are  cases  where  (8)  gives  an  approximately  correct 
value  for  the  weights.     Let,  for  example, 

y  —  ^o,+  a,x  +  ...+an-,.T'-^ (10) 

represent  a  frequency-distrihution ;  in  that  case,  when  the 
number  of  observations  is  large,  we  shall  have  approximately 

w=-,  or  the  same  value  which  is  derived  from  (8).    In  other 

y 

words  : 

If  a  frequency-distribution  can  be  represented  by  an 
expression  of  the  form  (10),  then,  if  the  number  of  observa- 
tions is  large,  we  obtain  practically  the  same  values  for  the 
constants  by  determining  them  from  the  unweighted  equations 
of  moments  as  from  the  iveiglittd  equations  of  least  squares. 

Most  frequency-curves  can  more  or  less  approximately  be 
represented  by  an  expression  of  the  form  (10).  This  is  pro- 
bably the  true  reason  why  the  method  of  moments  has 
proved  such  a  powerful  instrument  for  determining  the  con- 
stants of  frequency-curves.  But  the  same  consideration  is  a 
warning  against  using  that  method  indiscriminately,  with  or 
without  weights,  outside  its  natural  scope. 

The  cases  where  it  is  said  that  the  iceighted  method  of 
moments*  has  been  successfully  applied  to  curves    (such  as 

*  Yet  with  incorrect  weights. 
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the  force  of  mortality)  which  are  not  frequency-curves,  will, 
on  inspection,  dissolve  into  cases  where  some  artifice  has  been 
brought  in  (such  as  working  directly  on  the  exposures  and 
deaths)  by  which  the  problem  has  been  transformed  into  that 
of  applying  the  tmiceighted  method  of  moments  to  a  frequency- 
curve.     Hence  the  success. 


LEGAL   NOTES. 
By  William  Charles  Sharmax,  E.I. A.,  Barrister-at-Laic. 


Policy  effected  for 
funeral  expenses. 


A   CASE  of   considerable  interest  and  importance 
s'e°tio^36,''^s'ti- to    Industrial    Assurance    Companies    is    that     of 

ance  Companies  -n  ?     y^<  ■  /~i    n         ■  ci        • 

Act,  1909.  \\olenberg    v.  Royal  Co-ojjerative   Collecting  society, 

84  L.J.,  K.B.  1316.  The  case  was  an  appeal  to  the  Divisional 
Court  against  a  decision  of  the  County  Court  Judge,  and 
deals  with  the  question  whether  a  person  who  has  effected 
several  policies  with  different  companies  under  Sec.  36  (1)  of 
the  Assurance  Companies  Act,  1909,  against  any  funeral  expenses 
he  may  incur  on  the  death  of  his  mother,  and  on  his  mother's 
death  is  paid  by  one  or  more  companies  the  full  amount  of 
such  expenses,  can  maintain  a  further  claim  against  another  of 
the  companies  which  has  refused  to  pay  the  amount  of  the 
poHcy. 

It  was  held  that  such  a  claim  could  not  be  maintained,  and 
moreover,  in  the  absence  of  fraud  or  mistake  of  fact  the  return 
of  the  premiums  paid  could  not  be  obtained.  It  is  interesting 
to  note  that  in  the  course  of  the  action  an  obiter  dictum  was 
expressed  by  the  Judge  that  policies  issued  mider  Sec.  36  (1)  of 
the  Assurance  Companies  Act  are  policies  of  indemnity.  The 
facts  of  the  case  are  as  follows: — On  11  December,  1911,  the 
defendants,  an  industrial  assurance  society,  issued  a  policy  of 
insurance  to  the  plaintiff  by  which  she  was  insured  against  any 
funeral  expenses  to  which  she  might  be  pub  on  the  death 
of  her  mother,  Fanny  Goldberg,  to  the  extent  of  £19. 
Subsequently,  Fanny  Goldberg  died.  The  defendants  having 
refused  to  pay  to  the  plaintifi  the  amount  named  in  the 
policy,  the  plaintiff  brought  this  action  in  the  County 
Court,  claiming  £19,  the  sum  assured,  or    in  the   alternative 
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the   return  of  £4  17s.    6d.,    premiums  paid  by  her  in  respect 
of  such  pohcy. 

During  the  hearing  of  the  action  it  appeared  from  the 
evidence  that  the  plaintiff  had  taken  out  several  other  pohcies, 
similar  to  the  one  in  question,  with  other  assurance  companies, 
and  that  on  the  death  of  her  mother  she  had  received  some  £70 
from  three  of  these  other  companies. 

The  County  Court  Judge  held  that  the  plaintiff  was  entitled 
to  recover  on  the  policy,  but  that  the  sum  of  £19  was  excessive 
and  unreasonable,  and  entered  judgment  for  the  plaintiff  for  £10. 
The  plaintiff  now  appealed  from  that  decision  on  the  ground 
that  she  should  have  been  awarded  the  full  amount  of  her  claim 
— that  is,  £19 — or  in  the  alternative  a  further  sum  of  £2  8s.  9d., 
being  the  amount  of  premiiuns  paid  by  her  over  and  above 
those  payable  on  a  policy  for  £10. 

Lush,  J.,  in  delivering  judgment  said  : —  "  The  answer  to 
the  question  which  we  have  to  decide  in  this  case  depends 
upon  the  construction  we  give  to  sub-section  1  of  Section  36  of 
the  Assurance  Companies  Act,  1909.  Before  proceeding  to  the 
consideration  of  the  wording  of  the  sub-section  it  is  important 
to  look  at  the  object  of  section  36  and  the  evil  it  was  designed 
to  remedy.  Before  1909  insurance  societies  had  been  in  the 
habit  of  issuing  policies  in  respect  of  funeral  expenses  to  be 
incurred  by  the  policyholders  upon  the  death  of  certain 
relatives  and  there  were  a  large  number  of  these  policies  in 
existence.  The  question  whether  or  not  a  person  had  an 
insurable  interest  in  respect  of  such  a  poHcy  depended  on 
whether  or  not  he  was  under  a  legal  obligation  to  bury  such 
relative.  That  resulted  in  constant  difficulty.  There  was  an 
insurable  interest  only  when  there  was  such  an  obligation,  and 
a  merely  moral  obhgation  was  not  sufficient  to  create  an 
insurable  interest.  The  object  of  section  36  was  to  remedy 
this.  The  section  is  divided  into  two  sub- sections,  sub- section  1 
dealing  with  pohcies  to  be  made  after  the  passing  of  the  Act, 
and  sub-section  2  with  policies  in  existence  at  that  date.  As 
this  pohcy  was  issued  in  1911,  it  is  sub-section  1  with  which 
we  are  concerned.  It  is  to  be  noted  that  in  sub-section  1 
entirely  different  language  is  used  from  that  in  sub-section  2. 
There  is  no  provision  that  the  amount  assured  must  be 
'  reasonable.'  The  only  effect  of  the  section  is  to  render  vahd 
pohcies  which  insure  '  money  to  be  paid  for  the  funeral  expenses 
of  a  parent,  grandparent,  grandchild,  brother,  or  sister.' 
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"  There  are  two  views  that  may  be  taken  of  the  sub-section. 
*■  One  is  that  it  treats  these  policies  as  in  the  category  of  Hfe 
"  policies,  and  that  it  gives  to  the  relative  an  insurable  interest 
"  in  respect  of  money  he  may  be  called  upon  to  pay  for  the 
"  funeral  expenses  of  the  relative.  In  that  view  we  should 
"  have  to  consider  whether,  at  the  time  the  policy  was  effected, 
"  the  policyholder  came  within  the  necessary  degrees  of 
"  relationship  ;  and,  secondly,  whether  the  policy  could  at  the 
''  time  it  was  effected  properly  be  regarded  as  a  policy  the  only 
''  purpose  of  which  was  to  insure  against  funeral  expenses.  The 
"  other  view  is  that  these  policies  ought  to  be  treated  as 
"  policies  of  indemnity — contracts  by  which  the  assurance 
"  societies  undertake  to  indemnify  the  policyholder  to  the 
"  extent  of  the  money  which  the  policyholders  will  ultimately 
'■  pay  in  respect  of  funeral  expenses  of  their  relatives. 

■■  It  is  not  easy  to  determine  which  of  these  is  the  correct 
'■  view.  I  am  myself  inclined  to  think  that  the  latter  is 
"  right,  and  that  these  policies  must  be  treated  as  policies  by 
"  way  of  indemnity.  It  is  a  matter  of  very  considerable 
"  importance,  but  I  do  not  think  it  is  necessary  to  decide  it  in 
"  this  particular  case.  AVhichever  view  is  right,  I  am  clearly  of 
"  opinion  that,  if  a  policyholder  has  effected  several  policies  in 
"  respect  of  a  risk  and  has  been  paid  on  those  policies  by  one 
'•  or  more  assurance  societies  the  full  amount  of  the  expenses  to 
"  which  he  has  been  put,  he  cannot  make  a  further  claim 
"  against  any  other  society  with  which  he  has  insured  against 
"  the  same  risk.  The  Legislature  never  authorised  a  relative  to 
"  take  out  a  nimiber  of  policies  under  this  section  and  make  a 
"  profit  from  them.  Such  a  transaction  would  be  contrarv  to 
"  the  whole  law  of  insurance,  and  is  in  no  way  justified  by 
"  section  36,  sub-section  1.  In  my  opinion,  the  defendants  in 
"  this  case  present  a  complete  answer  to  the  plaintiff's  claim 
"  when  they  show  that  when  she  brought  this  action  she  was 
"  not  a  penny  out  of  pocket  as  the  result  of  her  mother's  death, 
"  but,  on  the  contrary,  had  actually  received  a  large  sum  of 
"  money  and  had  made  a  considerable  profit.  The  County 
"  Court  Judge  should  have  held  that  the  plaintiff  had  no  cause 
'■  of  action  and  no  right  to  recover  on  the  pohcy.  I'  am  aware 
"  that  many  difiiculties  might  arise  in  regard  to  these  questions, 
"  but  in  this  case  I  feel  no  difficulty  in  saying  that  the  plaintiff 
"  cannot  recover  the  sum  claimed,  nor  can  she  obtain  the  return 
"  of  the  premiums  she  has  paid.     She   insured  in  respect  of 
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"  funeral  expenses  and  effected  other  policies  against  the  same 
"  risk  in  other  assurance  societies.  She  has  paid  the  premiums 
"  with  the  knowledge  that  the  society  took  a  risk  during  the 
"  currency  of  the  policy.  In  the  absence  of  fraud  or  mistake  of 
"  fact  I  can  see  no  ground  for  the  contention  that,  because  the 
"  society  is  not  liable  to  pay  the  policy  moneys,  the  premiums 
"  should  be  repaid.  In  my  opinion,  the  judgment  of  the  County 
"  Court  Judge  must  be  set  aside  and  judgment  entered  for  the 
"  defendants." 

Atkm,  J.,  also  delivered  an  assenting  judgment. 


The  case  of  In  re  Law  Guarantee  Trust  and  Accident 
Society,  Godson's  Claim,  reported  (1915)  L.R.  1 
oXnui°sur'  Ch.  340,  Is  of  somc  interest,  as  it  decided  the  way 
aa^J for  benefit  lu  whlch  thc  moucys  payable  under  a  contract  of 

of  re-insurances.  .  ,  -.i-jiT-i 

re-msurance  were  to  be  appropriated  m  the  nquida- 
tion  of  the  original  assurance  society.  The  facts  are  briefly 
as  follows :  A  brewer}^  company  made  a  debenture  issue  with 
a  trust  deed  of  which  an  assurance  society  were  the  trustees. 
By  a  contract  indorsed  on  each  debenture  the  society 
guaranteed  the  registered  holder  payment  of  the  principal  and 
interest  secured  by  the  debenture  if  the  brewery  company  should 
make  default.  The  society  received  for  this  guarantee  a 
consideration  in  the  nature  of  an  annual  premium,  and  also  an 
annual  fee  for  acting  as  trustees,  the  payment  of  which  was 
provided  for  by  the  trust  deed.  The  society  then  re-insured 
part  of  their  risk  under  the  guarantee  with  another  insurance 
company.  Subsequently  both  the  brewery  company  and  the 
society  w^ent  into  liquidation,  and  the  debentures  remained 
unpaid.  A  purchaser  of  all  the  debentures  of  the  brewery 
company  proved  in  the  liquidation  of  the  society  for  the 
amount  due  under  the  debentures  after  deducting  the  value  of 
his  securities,  and  his  proof  was  admitted.  He  also  claimed  to 
be  entitled,  as  against  the  general  creditors  of  the  society,  to 
the  benefit  of  all  re-insurance  effected  by  the  society  in  con- 
nection with  the  debentures, 

Neville,  J.,  held  that  he  wa^  not  so  entitled.  Although 
under  the  trust  deed  there  was  a  fiduciary  relation  between  the 
society  and  the  debenture  holders,  there  was  no  fiduciary 
relation  between  them  under  the  contract  by  which  the  payment 
of  the  debentures  was  guaranteed.     Consequently  the  society 
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were  entitled  to  recover  the  money  from  their  re-insurers  and 
to  apply  it  to  their  own  nse  as  part  of  their  general  assets,  and 
the  holder  of  the  debentures  had  no  special  claim  on  it. 

The  question  whether  a  married  woman  could  effect 
Kr'tyTcr"'  a  policy  on  her  own  life  for  the  benefit  of  her  children 
Policy  effected  by  under  section  10  of  the  Married  Women's  Property 

a  married  woman  •  i  i   •  i 

jTeUmidren*'  °'  '^^^'  1870,  was  cousidcred  m  the  case  of  hi  re  Burgess  s 
Policy,  Lee  v.  Scottish  Union  and  National  Insurance 
Co.,  a  report  of  which    is  to  be  found  in  the  Laic  Journal  5 
June   1915. 

On  2  August  1872  Mrs.  Burgess  effected  with  the  defendant 
company  a  poHcy  of  insurance  on  her  own  life  for  £500.  The 
policy  contained  the  following  recital :  "  Whereas  M.  E.  Burgess, 
the  wife  of  J.  Burgess,  being  desirous  to  effect  an  insurance  on 
her  own  life  in  terms  of  the  provisions  of  the  Married  Women's 
Property  Act,  1870,  for  the  benefit  of  her  children  for  the  whole 
term  thereof  to  the  extent  of  £500.  .  .  . "' 

Mrs.  Burgess  was  referred  to  in  the  policy  as  "  the  assured  " 
and  provision  was  made  for  payment  of  the  premium  by  her 
executors  in  the  event  of  her  death  within  30  days  after  the  day 
for  payment.  There  was  issue  of  the  marriage  eleven  children, 
nine  of  whom  were  still  living.  The  husband  died  in  January 
1901.  By  her  will  dated  28  August  1913,  after  appointing 
the  plaintifis  executors  and  trustees,  Mrs.  Burgess  bequeathed 
the  policy  and  policy  moneys  to  her  four  daughters  in  equal 
shares  absolutely.  The  testatrix  died  on  19  November  1914, 
leaving  her  four  daughters  and  five  sons  her  surviving,  all  of 
whom  were  born  before  the  date  of  the  pohcy.  A  summons 
was  taken  out  by  the  executors  to  have  it  determined  whether 
the  four  daughters  were  entitled  to  the  policy  moneys. 

Eve,  J.,  said  the  policy  was  effected  under  section  10  of  the 
Married  Women's  Property  Act,  1870.  Under  that  act  the 
testatrix  had  power  to  effect  an  insurance  on  her  own  life  for 
her  separate  estate,  but  she  had  no  power  to  take  out  a  pohcy 
for  the  benefit  of  her  children.  The  nme  children  were  not 
cestuis  que  trust.  That  was  concluded  by  the  case  of  Cleaver  v. 
Mutual  Reserve  Fund  Life  Association  (1892)  61  L.J.,  Q.B.  128  ; 
(1892)  1  Q.B.  147.  The  contract  was  with  the  assured,  and  the 
policy  moneys  belonged  to  her  estate  alone  and  went  to  the  four 
daughters  who  were  legatees  under  the  will. 

2  B  2 
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"  Mortgagee  in 
possession." 


The   case    of  Ziman  v.  Komata  Beefs  Gold  Mining 
Comfcmy  was  recently  reported  in  these  notes  {J. I. A ., 
Courts  (Emergencyxhx,  287 )  aud  it  niEv  now  bc  mentioned  that  a  Bill  has 

Powers)  Act  1914.  '  ' 

been  presented  to  ParUament  by  the  Solicitor-General, 
the  object  of  which  is  to  reverse  the  decision  in  this  case  by 
makuig  it  clear  that  the  expression  "  mortgagee  in  possession  " 
where  used  in  the  Courts  (Emergency  Powers)  Act,  1914,  does 
not  include  mortgagees  of  personal  property. 


The  Finance  Act,  1915,  is  largely  concerned  with  the 
m5*°"  ^*'''  question  of  the  assessment  of  Life  Insurance  com- 
panies to  Income  Tax,  and  is  of  the  greatest 
importance  to  those  who  have  to  deal  with  this  vexed  question. 
Considerable  alterations  are  also  made  in  the  rebate  allowed 
from  Income  Tax  in  respect  of  hfe  assurance  premiums. 

In  view  of  the  fact  that  the  Act  represents  a  complete 
revision  of  the  whole  basis  of  taxation  which  has  hitherto  been 
adopted,  it  is  perhaps  inadvisable  to  attempt  a  summary  of  it 
here,  and  it  has  been  thought  better  to  print  the  clauses  dealing 
with  insurance  business  in  extenso.  The  full  text  of  these 
clauses  is  as  follows  : 

11.  Where  an  assurance  company  carries  on  life  assurance  Ijusiness  in  con- 
junction with  assurance  business  of  any  other  class,  the  life  assurance  business 
of  the  company  shall,  for  the  purposes  of  the  Income  Tax  Acts,  be  treated  as  a 
separate  business  from  any  other  class  of  business  carried  on  by  the  company. 

12.  In  ascertaining  for  the  purposes  of  section  one  hundred  and  one  ttf  the 
Income  Tax  Act,  1842,  or  of  section  twenty-three  of  the  Customs  and  Inland 
Revenue  Act,  1890,  whether  an  assurance  company  has  sustained  a  loss  in 
respect  of  its  life  assurance  business,  any  income  of  the  company  derived  from 
the  investment  of  its  life  assurance  fund  shall  be  treated  as  part  of  the  prodta 
of  the  company  required  in  that  business. 

13.  The  amount  of  annuities  which  an  assurance  company  carrying  on  the 
business  of  granting  annuities  is  entitled,  for  the  purposes  of  subsection  (3)  of 
section  twenty-four  of  the  Customs  and  Inland  Revenue  Act,  1888,  to  treat  as 
havin"  been  paid  out  of  profits  or  gains  brought  into  charge  to  income  tax  shall 
not  exceed  the  amount  of  the  taxed  income  of  its  animity  fund. 

14. — (1)  Where  an  assurance  company  carrying  on  life  assurance  business  or 
any  company  whose  business  consists  mainly  in  the  making  of  investments,  and 
the  principal  part  of  whose  income  is  derived  therefrom,  claims  and  proves  to 
the  satisfaction  of  the  Special  Commissioners  that  for  any  income  tax  year  it  has 
been  charc^ed  to  income  tax  bj'  deduction  or  otherwise,  and  has  not  been  so 
charged  in  respect  of  its  profits  in  accordance  with  the  ndes  under  the  first  case 
in  section  one  hundred  of  the  Income  Tax  Act,  1842,  the  company  shall  be 
entitled  to  repayment  of  so  much  of  the  tax  paid  by  it  as  is  equal  to  the  amount 
of  the  tax  on  any  sums  disbursed  as  expenses  of  management  (including  com- 
missions) for  that  year  : 
Provided  that — 

(«)  relief  shall  not  be  given  under  this  section  so  as  to  make  the  income 
tax  paid  by  the  company  less  than  the  tax  which  would  have  been 
paid  if  the  profits  of  the  company  had  been  charged  in  accordance 
■with  the  said  rules  ;  and 
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{h)  the  amount  of  any  fines,  fees,  or  profits  arising  from  reversions  in 

tiie  case  of  an  assurance  company,  and  in  the  case  of  any  other 

companj'  the  amount  of  any  income  or  jirofits  derived  from  sources 

not  cliaryed  to  income   tax,  shall  be  deducted   from  the  amount 

treated  as  expenses  of  management  for  the  year ;  and 

(c)  in  calculating  pi-ofits  arising  from  reversions,  the  comi)any  may  set  off 

against    those  profits  any    loss    arising  from    reversions   for    any 

previous  year  during  which  this  section  was  in  operation. 

i'l.)  Notice  of  any  claim  to  the  Special  Commissioners  under  this   section 

together  with  the  particulars  thereof  shall  be  given  in  writing  to  the  Surveyor 

of  Taxes  for  the  district  within  twelve  months  after  the  expiration  of  the  income 

tax  year  in  respect  of  which  the  claim  is  made,  and  where  the  surveyor  objects  to 

such  claim  the  .Special  Commissioners  shall  hear  and  determine  the  same  in  like 

manner  as  in   the  case    of  an   appeal   to  them  against   an   assessment   under 

Schedule  D.,  and  section  tifty-nine  of  the  Taxes  ]^Ianagement  Act,  1880  (which 

relates  to  the  statement  of  a  case  on  a  point  of  law),  and  any  rules  made  for  the 

puqioses  of  that  section  shall  apply  in  the  case  of  any  such  appeal. 

(3)  A  company  shall  not  be  entitled  to  any  relief  under  this  section  in 
resjiect  of  any  expenses  as  to  which  relief  may  be  claimed  or  allowed  under 
section  thirty-tive  of  the  Finance  Act,  1894,  or  section  sixty-nine  of  the  Finance 
(1909-10)  Act,  1910,  as  extended  by  section  eight  of  the  Finance  Act.  1914.  by 
which  enactments  relief  is  conferred  in  respect  of  the  cost  of  maintenance, 
repairs,  insurance,  or  management  of  land  or  houses. 

15. — I'l)  Where  an  assurance  company  not  having  its  head  office  in  the  United 
Kingdom  carries  on  life  assurance  business  through  any  branch  or  agency  in 
the  United  Kingdom,  any  income  of  the  company  from  the  investments  of  its 
life  assurance  fund  (excluding  the  aniuilty  fund,  if  any),  wherever  received, 
shall,  to  the  extent  provided  in  this  section,  be  deemed  to  be  profits  comprised 
in  iSchedule  D.  of  the  Income  Tax  Act.  185.3,  and  shall  be  charged  under  the 
rules  of  the  third  case  in  section  one  hundred  of  the  Income  Tax  Act,  1842. 

(2)  Such  portion  only  of  the  income  from  the  investments  of  the  life  assm-ance 
fund  shall  be  charged  under  this  section  as  bears  the  same  ijroportion  to  the 
total  income  from  those  investments  as  the  amount  of  premiums  received  In  that 
year  from  policy  holders  resident  in  the  United  Kingdom  and  from  policy  holders 
resident  aliroad  whose  proposals  were  made  to  the  company  at  or  through  its 
office  or  agency  in  the  United  Kingdom  bears  to  the  total  amount  of  the  ])reniiums 
received  by  the  company. 

Provided  that  in  the  case  of  an  assurance  company  having  its  head  office  in 
any  British  possession  the  Commissioners  of  Inland  Revenue  may,  b}'  regulation, 
substitute  some  basis  other  than  that  prescribed  by  this  section  for  the  purpose 
of  ascertaining  the  portion  of  the  income  from  investments  to  be  charged  under 
this  section  as  being  income  derived  from  business  carried  on  in  the  United 
Kingdom. 

(3)  The  relief  conferred  by  this  Act  in  respect  of  expenses  of  management 
shall,  in  the  case  of  a  company  charged  to  income  tax  under  this  section,  be 
calculated  by  reference  to  a  like  proportion  of  the  total  expenses  of  management 
of  the  corajjany  for  the  year  estimated  in  accordance  with  the  provisions  of  this  Act. 

(4)  Eveiy  assessment  under  this  section  shall  be  made  by  the  Special 
Commissioners  as  though  the  company  under  the  provisions  of  the  Income  Tax 
Acts  had  required  the  proceedings  relating  to  the  assessment  to  be  had  and  taken 
before  those  Commissioners. 

(5)  Where  a  comjiany  has  already  been  charged  to  inccme  tax,  by  deduction  or 
otheiwise,  in  respect  of  its  life  assurance  business,  to  an  amount  equal  to  or 
exceeding  the  charge  under  this  section,  no  further  charge  shall  be  made  mider 
this  section,  and  where  a  <'ompany  has  already  been  so  charged,  but  to  a  less 
amount,  the  charge  under  this  section  shall  be  propoi'tionately  reduced. 

16.  Section  five  of  the  Finance  Act,  1914  (which  provides  for  the  taxation  of 
income  in  respect  of  foreign  property),  shall  not  a]iply  to  income  arising  from 
the  sources  specified  in  that  section  of  aa  assnrance  company  so  far  as  that 
income  arises  from  the  investments  of  the  foreign  life  assurance  fund  of  the 
company,  but  a  corresponding  reduction  shall  be  made  in  thg  relief  granted 
under  this  Act  in  respect  of  expenses  of  management. 
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17. — (1)  A  person  shall  not  be  entitled  under  section  fifty-four  of  the  Income 
Tax  Act,  1853  (us  amended  by  any  subsequent  enactment),  to  deduct  from 
profits  or  gains  — 

(a)  In  respect  of  any  premium  or  other  payment  payable  on  a  policy  for 

securing  a  capital  simi  on  death  (whether  in  conjunction  with  any 

other   benefit    or  noti,  more  than  seven  per  cent,  of  the  actual 

capital  sum  assured  ;  and 
{h)  In  respect  of  any  premiums  or  payments  to  which  that  section  applies 

payable  for  securing  any  other  benefits,  more  than  one  hundred 

pounds  in  all ; 
and   the  relief  liy  way  of  repayment  of  tax  under  that  section,  or  Ijy  way  of 
deduction  for  the  purposes  of  supertax  under  jjaragraph  ih)  of  subsection  i'l)  of 
section  sixty-six  of  the  Finance  (1909-10)Act,  1910,  shall  be  corres  pondingly 
limited. 

(2)  In  calculating  the  deduction  under  this  section  in  respect  of  any  j^remium 
or  other  payment  payable  on  a  policy  for  securing  a  capital  sum  on  death  no 
account  shall  be  taken  of  any  sum  payable  on  the  happening  of  any  other 
contingency  or  of  the  value  of  any  premiums  agreed  to  be  returned  or  of  any 
benefit  l)y  way  of  bonus  or  otherwise,  which  is  to  Ije  or  may  be  received  either 
before  or  after  death,  either  by  the  person  paying  the  premiiun,  or  by  any  other 
person,  and  wliich  is  not  the  sum  actually  assured. 
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On  the  determination,  hy  means  of  Bund-value  Tables,  of  the 
rate  yielded  hy  a  redeemahlv  hand  when  Income  Tax  is  taken 
into  account. 

ii  Bond  of  1  repayable  at  jDar  at  tlie  end  of  n  3'ear.s  and 
bearing  interest  at  the  rate  of  y  per  annum,  payable  half- 
yearly,  subject  to  tax  at  rate  t  per  unit,  is  bought  at  a 
price  of  l+K  where  K  may  be  +  or  — ,  Find  j,  the  rate 
per  annum  payable  half-yearly  subject  to  tax  at  the  same 
rate,  3-ielded  by  the  purchase. 

We  must  have  K  ={g—j) {I  — t)^  •  ai'^^~'\  or  dropping  the 
subsci-ipt  2n  for  brevity  and  writing  K-t-(1  — ^)  =K' 


l-^t 


=  K'=.(r/-y)aiAi-o, 


A  first  approximation,  say  /',  is  evidently  given  by  finding 
the  rate  corresponding  to  a  price  of  1  -l-K'  in  the  tables.  A 
closer  approximation  may  be  found  as  follows  :  Since  j'  is 
the  rate  corresponding  to  a  price  of  1 -|-K' when  tax  is  not 
taken  into  account, 

,!t'  =  r'(<7-,n (2) 
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From  (1)  and  (2), 

Suppose  that  for  a  small  variation,  say  x,  in  the  rate,  we  have 
11. 


1'  +  -'"       a 


=  ox.     Then  from  (3) 

j-j'  =  K'dU-j{\-t)] 

whence  •^*^'^"' '  1 +K^ "^'^^ 

This  formula,  though  in  itself  exact,  can  only  be  applied 

approximately  because  it  involves  6  Avhich  itself  depends  on 

the  I'ate  which  is  sought.     It  happens,  however  (c./.  Henderson, 

T.A.S.A.,  vol.  X,  pp.  660-1),  that  6  varies  very  slowly  with  i, 

and  for  all  practical  rates  and  for  terms  not  less  than  3  years* 

2 
nor  over    about   30  years,   6  mav  be   taken  as   =  -   with    a 

b 

maximum  error  of  about  •06  and  in  genei-al  a  much  smaller 
error.    Now  a  small  error  e  in  the  value  of  d  may  be  shown  to 

i  XT 

lead   to   an   error  of  approximatelv  ej'  ,      -  -; 75^7^.   in    the 

^  ^  '     ■    l  —  t  (l  +  K^)- 

result.       Hence,  if  e>"06,  />'05,         >^-  (corresponding  to 

tax  at  2s.  Qd.  in  the  £),  and  K:i>'2  nunierically,  the  maximum 

1  -2 

error  in  the  result  will  be  '06  x  "05  x  _  x  , ,  ,  -.^,.  ='00007  or 

/       (]"133)- 

1-2 
under  '2d.  per-cent  if  K  be  + ,  or  '06  x  "05  x  ^  x  ,  ^ „_, ,  =  '000 1 1 

/      (•86/)'' 

or  25(7.  per-cent  if  K  be  — .      Evidently  this   is  sufficient  for 

all  practical    purposes,  especialh'  considering  the   necessary 

but  improbable  assumption  that   t,  the  rate  of  tax,  remains 

constant  during  the  term  of  the  bond. 

2 
If    the  value  of  ^=.,   be  adopted,  the  formula  becomes 

.     .,1+4K' 

where  /'   is  the  first   approximation,   found   from  the    Bond 
Tables  by  entering-  inversely  with  1  +K'=  1  +K/(1  — ^). 

*  For  terms  under  3  years  0  differs  considerably  from  f,  but  that  value  may 
nevertheless  be  used  without  causing  any  considerable  error  ia  the  result  because 
K  is  necessarily  small  in  such  cases. 
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As  a  first  example  we  may  take  that  given  in  the  Text 
BookjVart  I  (1st  new  Edition),  p.  88,  namely,  ?i  =  1 0,  K  =  - 15684, 
r/  =  '06,  ^  =  "05,  true  value  of  /,  "O-i.  Using  Deghuee's  Bond 
Value  Tables  the  calculation  is  as  follows  : 

20 


K' =  •  15684  X  "^=-16509=  16-509% 
3-95  gives  16-80] 
4-00     „       16-351 
•05 


292 


16-509  is  given  by  3-95+  -p,"  x  -05 
&  ■'  -400 


•450 

^K  =  -105,  i;K'  =  -iio 


=  3-982=/ 

/=  3-982  X  "1'},'',^=  4-000. 
•^  rlOo       


As   a   second  example  take  n  =  20,  r/  =  '07,  /  =  -05,  ^  =  '1, 
K  = -23574,  K'  =  -23574---9  = -26193  =  26-193  per-cent. 


4-90  gives  26-581 
4-95      „      25-839 


-05 


742 


^K=-lo7,  ^K'  =  -175 

o  o 


.-.    26-193  is  given  by  4-90+  4tb  x  "05 
=  4-926=/ 
J =4-926  X  ^^^  =5-003. 


An  obvious  alternative  to  the  foregoing  method   is  to  use 

,Avhere 


,     .  ,     .      -  ,      1     r,.,     (/'—q(l  —  0/T/      T//\ 

theinterpolationformula  -J  —'- — ^ — -77 — (J  —J    ; 


9-9 

y',  y"  are  the  tabular  values  of  y  between  which  y{l  —  t)  lies, 
and  J',  J"  are  the  results  of  entering  the  y'  and  y"  tables 
inversely  with  1  +K.  If  Hs  <-00o/y,  the  higher  of  the  two 
rates  y',  y"  will  usually  be  y,  and  in  any  case  the  interpolation 
may  be  made — without  much  loss  of  accuracy — between  y  and 
the  tabular  value  next  below  y{l  —  t).  The  interpolation 
formula  then  becomes 


1  rj_-JiL,(.j_j')i 

l-tl        y-y   ^  ^J 


(5) 


This  formula  gives  a  close  approximation  to  the  true  rate,  but 
requires  two  inverse  entries  in  the  tables.  We  can,  however, 
deduce  a  formula  which  requires  one  such  entry  only.  For, 
since 

j_r.j_j?L,,j_j.,i=j_  '  J2:=4' 
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and  J,  J'  are  approximately  proportional  to  g  —  KIn  and 
g'  —  K/n,  so  that  J' =  jfff'  —  —j  /  (g—  j  approximately,  it 
follows  tliat  the  true  yield  will  be  nearly 

where  J  is  the  yield  without  allowance  for  tax. 

Applying  these    formulas    to   the   second   example   given 

above,  we  have 

j/(l-^)  =  -063 

which  lies  between  the  tabular  values  "07  and  '06. 
For  (J  =  '07 

5-10  gives  23-6-J.8 

•074 
5-15      „     22-930  .-.  23-574isgiven  by  5-10-^   _x-05  =  5-105 

•05  -718 

For  7  =  '06 

4-20  gives  24-194 

4-25      „     23-420  .-.  23-574  is  given  by  4-20  +  [^Z^^  x  -05  ^  4-240 
-05  -774 

Hence  formula  (5)  o-ives 


74 


[5-105- '^.^^^  x'Sesl  which  =4-999. 


lOr -007 

9 


And  formula  (6)  gives 


.  T^,.      1      o-105x-23o/4     ,  .  ,        .  „„ „ 

o-JOo—  ^  X  ,   , oo-r..-     which  =4-990. 

9      1-4— -230/4 


G.  J.  L. 
R.  T. 


On    Oscillatory   Interpolation,   where   the    given    values    of  the 
function  are  at  unequal  Intervals. 

oUPPOSE  we  have  given  the  four  values  Uo,  un,  Uh+k,  and 
^h+k+r,  being  values  of  a  function  which  are  not  equidistant, 
and  that  it  is  required  to  interpolate  between  uji  and  n/t+A-  in 
such  a  way    that  a  smooth    junction   is   obtained,   when   the 
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series  is  continued  in  each  direction  by  a  similar  interpolation 
between  the  points  ii^  and  icj, ,  and  '?</,+/.■  and  ui,^h^.f.. 

We  will  assume  that  the  interpolation  curv^e  is  of  the  third 
degree  and  can  be  written  in  the  form 

Uh+x=nh  +  A'biik  H ^ — h-Uk  H tt o^uu 

where  huu  denotes  differencing-  for  interval  unity. 

This  curve  will  pass  through  the  points  Uu  and  u/,+/^-. 

Now  in  order  that  the  junction  between  the  curves  passing 
through  u,,  and  u/,,  and  i</,  and  t</j+i-,  may  be  smooth,  it  is 
necessary  that  the  slopes  of  the  curves  at  the  point  un  should 
be  the  same,  and  this  is  secured  by  equating  the  first 
differential  coefficient,  at  the  point  iij,,  of  the  curve  of  the 
third  degree  passing  through  n/,  and  »/,+/.,  to  the  first 
differential  coefficient  at  the  same  point  u;,  of  the  curve  of 
the  second  degree  passing  through  ii„,  uj,,  and  iii,^.k. 

Similarly,  the  first  differential  coefficient,  at  the  point 
iii,+k,  of  the  curve  of  the  third  degree  passing  through  the 
points  ?(/,  and  1^/,  +  /,,  must  be  equated  to  the  first 
differential  coefficient  at  the  same  point  of  the  curve  of  the 
second  degree  passing  through  the  points  i</,,  ui,+k}  and^//,+y^+)•• 

Now  since  the  interpolation  equation  passing  through  uj, 
and  «/,+/,-  is 

Uh+x=  ui,+.rbui,  H ^ b-Uk  -i g- b-*un 

.:     ^^-  =  g,„  +  lc2.r-l)bhii,  +  I  {S^'-()x  +  2}8'm 
ax  I  D 


So  that 


dUl,        rs  1  ^.,        .1 

dx  •!  o 


and 


Employing,  now,  the  adjusted  differences,  applicable  where 
the  given  values  of  the  function  are  at  unequal  intervals  (see 
Ency.  Brit.,  lltli  Edition,  vol.  xiv,  p.  TIO),"^  we  have 

*  The  values  of  5,  5-,  and  5'',  can  be  tleducecl  in  terms  of  the  normal 
(unadjusted)  differences  of  Hq,  t'h,  *ih-k>  and  zifi~-i-~r,  but.  iu  the  resulting- 
formulas,  the  coefficients  of  these  differences  (in  terms  of  h,  k,  and  r)  are  very 
complicated,  and  the  formulas  are  much  simplified  by  the  adoption  of  the 
adjusted  differences. 
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^  "o=   — 7 — ,   Aio,=  r -,   A  ((/,  +  /,=     — 


It  follows  that  {loc.  cit.  supra) 

.  ,          xix  —  h)  .  ,^ 
%Ij.=  Uq  +  xI\  r<oH ^^ —  A  -u„ 

,  dUf       .  ,  2x  —  h.  ,, 

whence  -^  =A  ?/o+  —  .--  A  -?<„ 


aud 


-y-=A  »o+  ,.A  -(r„. 


imiiarly       — ^ —  =  A  7(/,  +  ^  A  -'n/, 
rt.r  2 


+  lt{A'X+'^^AX) 


Also 


.  ,  11],+,,  — Uh        ( 1  +  S)  ''■«/,  —  -u/, 

^  ""  =  — F^  = 1 


=  6»//H ^— 6-n/,  + ^ g-*!*/,. 

\Ve,  thei'efore,  have  the  following  three   equations  for  huj,, 
B'-u/i,  and  S^u/,. 

Sh/;— t8-»/,  +  .,8-'((/,  =  A';<,j+  -/(A'-«„ 
2  o  2 

s      ,  ^'-Ix-      ,   (A:-l)(fc-2),,  ^/i  +  fc,,.. 

so  that 

/i+1      .,          (/,+/,  +  ,.)(X--l) 
d;H/,  =  A  ;^,+      ^^     A-((o—  ..v-^ A  •'ifo      .      (i) 

6-zf/,  =  A-((o g^^^ A3?(o         •         •  •    (ii) 

.  h+k+r     , 

0^11/,= j A  ■'mo (in) 
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From  these  differences  we  can  now  interpolate  between  iih 
and  Uh+k,  assuming  third  differences  constant. 

As  an  example  of  the  working-  of  this  formula,  let  us  take 
the  infantile  ages  of  the  English  Life  1'able  No.  8  for  Male  and 
Female  lives.     In  the  case  dealt  with  by  Mr.  King  the  values 

of  q^  for  ages  0  to  5  inclusive,  and  for  11,  16 are  given, 

and  it  is  desired  to  find  the  intervening  values  for  ages  6 
to  10,  and  12  to  15  inclusive,  by  interpolation,  on  the  lines 
set  forth  above. 

In  order  to  obtain  a  smooth  junction,  and  at  the  same 
time  to  use  as  nmch  of  the  available  data  as  possible,  the 
above  formula  was  applied  twice,  first  to  the  interval  5  to  11, 
using  values  of  log  q^  at  ages  1,  5,  11  and  16,  and  secondly 
to  the  interval  11  to  16,  using  the  values  at  ages  5,  11,  16 
and  21.  The  values  of  log  qj.  for  Male  lives,  and  of  the 
unadjusted  and  adjusted  differences,  are  set  out  in  the 
following  scheme  : 


w  log  -7^ 
1  -1-4654891 
5  -2-3109132 
11-2-7122015 
16-2-5872371 
21-2  4364003 


-  -8454241 

+  •4141358 
-•4312883  +  •1721169 

+  -5862027 
+  •1549644  -5903803 

-0041276 
+  -1508368 


a'- 


-•2113560 

+  -0278949 
-•0718814  -•0018381 

+  -0187044 
+  •0309929  --0035380 

-•0001651 
+•0301674 


Employing,  n.ow,  formulas  (i),  (ii),  and  Tiii)  above,  in  the 
particular  case,  we  have,  for  the  values  1,  5,  11,  16,  where 
/i  =  4,  k  =  5,  r  =  b,  the  following  equations  : 

8»5  =A'h,  +  2-oA''^)<,-2-088A'3u, 
a2»,  =  A'2»,-2-5A'^i(, 

whilst  for  the  values  5,  11,  16,  21,  where  /i  =  6.   A- =  5,   /•  =  5, 
the  resulting  equations  are 


g»n  =A';(5  +  o-5A'2»,-2-13A'3»i 
8'nn  =  S-2A'-'H,. 
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The    following  table  shows,  for    both  Male    and   Female 
lives,  at  ages  5  to  IG  inclusive, 

(i)    the  resulting  inter])olated  values  of  (jx  ; 
(ii)   the  expected  deaths,  deduced   by  multiplying  the 

estimated  population  at  each  age  bv  »«..=  -— ^~; 

°       '  ^  —  qx 

(iii)   the  actual  deaths  per  annum  ; 

(iv)   the    deviation    of   the    expected    deaths    from    the 

actual ; 
(v)  the  accumulated  deviation. 


Age 

Malk     Lives 

Fkmalk     Lives 

Graduated 
Values  of 

Ex- 
pected 
Deaths 

Actual 
Deaths 

Devia- 
tion 

Accumd. 
Devia- 
tion 

Graduated 
Values  of 

Ex- 
pected 
Deaths 

Actual 
Deaths 

^     .      i  Accumd. 
Devia-  1  Devia- 
tion       tion 

1 

5 

6 

7 

8 

9 
10 
11 
12 
13 
14 
15 
16 

Total 

1 

•0048875 
•0035588 
•0027925 
•0023367 
•0020630 
•0019015 
■0018105 
•0018152 
•0019334 
•0021312 
•0023689 
•0025868 

1,868 
1,330 
1,045 
858 
748 
684 
637 
635 
669 
732 
793 
870 

1,868 
1,372 
1,047 
863 
757 
727 
671 
617 
632 
701 
773 
874 

0 

-  42 

-  2 

-  5 

-  9 

-  43 

-  34 
-+-    18 
+   37 
+   31 
+    20 

-  4 

0 

-  42 

-  44 

-  49 

-  58 
-101 
-135 
-117 

-  80 

-  49 

-  29 

-  33 

•0047989 
•0035328 
■0028021 
•0023675 
•0021066 
•0019518 
•0018617 
•0018660 
•0019840 
•0021762 
•0023945 
.0025700 

1,825 
1,322 
1,049 
873 
763 
703 
657 
655 
687 
751 
805 
869 

1,825 
1,371 
1,053 
880 
754 
709 
652 
648 
726 
784 
832 
878 

0            0  ' 

-  49    -   49 

-  4-53 

-  7-60 
+      9-51 

-  6    -   57 
+      5-52 
-1-7-45 

-  39    -   84 

-  33    -117 

-  27    -144 

-  9-153 

1 

10,869 

10,902 

-^]06 
-139 

-737 

10,959 

11,112 

+    21   ' 
-174    -865 

-  33    -737 

-153 

-865 

These  results,  although  gTeatly  superior  to  those  deduced 
by  Mr.  King  at  these  ages,  are  not  satisfactory,  the  accumu- 
lated deviations  being  negative  in  sign  at  all  ages,  for  both  sexes. 
In  the  age  group  11  to  16,  the  graduated  values  do  not  differ 
appreciably  from  those  previously  deduced  (see  pages  336  and 
337)  by  Mr.  King's  formula  for  equal  intervals  6,  11,  16,  21, 
taking  the  ungraduated  value  of  qg-,  but,  for  the  earlier  age 
group  6  to  10,  the  deviations  from  the  actual  deaths  are,  in  the 
Male  Table,  throughout  negative  in  sign,  but  only  considerable 
in  amount  at  ages  6  and  10,  whilst,  in  the  Female  Table,  the 
deviations  are  maiuly  negative  in  sign,  with  a  large  deviation 
at  age  6.     On   the   whole,   therefore,   the    graduated   valuea 
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previously  deduced,  based  on  equidistaut  ordinates,  taking  the 
nngraduated  value  at  age  6,  give  tlie  closest  approximation 
wliieh  I  have  been  able  to  obtain,  and  are,  it  is  thought, 
sufficiently  good  for  practical  purposes.  The  examples  now 
given  are  merely  submitted  as  practical  illustrations  of  the 
special  method  deduced  in  this  note  for  the  case  of  ordinates 
not  equidistant. 

It  niay  be  added  that,  in  the  case  of  equal  intervals,  where 

h  =  k  —  r  =  t   (say),  A  \io=         ,  A  *Mo=  -   ,./  ,  and  A -^Uq^     .^y  , 

where  A  denotes  differences  for  interval  t ;  and  inserting 
these  values  in  formulas  (i),  (ii),  and  fiii),  we  have 


sj         Auo  ,   t  + 


hhi,= 


h'iH  = 


A-?/o 

2    '     i^' 

A^uo 

it.   .s,^'- 

0     A^Mo 

which    are    identical    with    Mr,     King's    formulas    for    equal 
intervals. 

It  may  also  be  noted  that  the  ordinary  interpolation 
formulas,  where  four  values  at  unequal  intervals  are  given, 
and  third  differences  are  assumed  to  be  constant,  are  as 
follows : 

^'l'!,=  A  -H,+    ^ A'h(o 


which  may  be  compared  Avith  formulas  (i),  (ii),  and  (iii), 
where  osculatory  interpolation  is  introduced.  These  formulas 
will  sometimes  be  found  more  convenient  than  Laerrano-e's 
Avell-known  expression,  especially  Avhere  it  is  desired  to  deduce 
a  complete  series,  or  several  consecutive  terms,  of  values  of  Uj.. 
In    the   case  of  equal    intervals,  where    h  =  h=r  =  t,  the 
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above  formulas,  expressed  in  normal  values  of  A,  A^,  and  A-"*, 
for  interval  t,  become 

^         Auo      t  +  l    An^o      i^-— 1    A^(<o 
^"'=     r+     2    •     P    -    "6     '    ¥ 


^-nt- 


which  may  be   compared   with   Mr.   King's   formulas,   given 
above,  in  which  osculatory  interpolation  is  introduced. 

T.  G.  A. 


A-n„ 

+ 

REVIEWS. 

Legal    liMs    iividcnf    io    Inrestmenfs    in    lieversionary    Interesfs    in 
Personalty.    By  A.  H.  Withers.    (London  :  Post  Magazine  Press.) 

Le(;al  questions  conuected  with  reversions  very  fretiuently  require 
the  actuary's  attention,  perhaps  more  so  in  this  branch  of  his 
professional  work  than  in  any  other.  Though  the  legal  procedure 
employed  in  carrying  out  a  purchase  of  a  reversion,  or  loan  upon  it, 
is  necessarily  left  to  a  solicitor,  the  actuary  has  to  consider  some  of 
the  legal  risks  in  the  preliminary  stages  of  the  negotiations  and  others 
after  e\idence  liearing  upon  them  has  been  collected  by  the 
solicitor.  In  the  first  category  would  fall  such  questions,  among 
others,  as  those  relating  to  the  trustees'  power  of  investment,  to  the 
inclusion  of  the  reversioner  as  a  trustee,  or  to  the  security  for 
mortgages  held  by  the  trustees.  Evidence  relating  to  Notice,  and 
to  the  circumstances  attending  an  appointment,  come  within  the 
second.  In  most  insurance  or  reversionary  companies  with 
a  long  experience  of  reversions  the  actuary  is  familiar  with 
the  risks  referred  to,  and  has  adopted  certain  well  known 
l)rinciples  on  which  to  deal  with  them,  but  until  the  pul)lication 
in  1910  of  "Withers  on  Reversions",  there  was  no  legal  text 
l)Ook  specially  dealing  with  this  branch  of  law  to  which  he 
could  refer,  or  in  which  the  points  in  question  Avere  treated  in  one 
volume.  The  work  just  mentioned  has  been  of  no  small  value,  and 
its  author  has  now  rendered  a  further  servicetotheactnarial  profession 
by  a  useful  little  summary  "for  the  use  of  persons  who  are  not 
lawyers  "  of  the  legal  risks  which  are,  or  may  be,  run  by  purchasers  or 
mortgagees  of  reversions.  This  deserves  the  attention  of  actuaries, 
though  many  of  the  points  discussed  are,  as  suggested  above,  already 
well  known  to  them,  and  some  of  them  were  dealt  with  in  the 
pages  of  the  Journal  (vol.  xlv,  p.  392)  a  few  years  ago  in  an  article 
by  the  same  author,  extracted  from  the  Solicitors'  Journal. 
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That  the  i)oints  discussed  appear  to  present  themselves  in  a 
difli'ereiit  proportion  from  that  in  which  they  arise  in  actual  practice 
is,  we  l)elieve,  not  infrequently  the  general  impression  olitained  by 
most  laymen  from  a  i)erusal  of  legal  text  books,  and  the  same 
feature  will  be  noticed  in  Mr.  Withers's  summary  now  under  rcAiew. 
The  author  himself  is,  however,  fully  alive  to  the  lawyer's  difficulty 
in  the  Avay  indicated,  and  makes  the  useful  suggestion  that  an 
actuary  should  deal  with  the  risks  discussed  colIecti\ely  and 
individually  from  his  own  professional  point  of  view.  The  treat- 
ment of  the  same  points  by  men  of  two  j^rofessions  has,  it  is  well 
known,  often  ])roduced  results  of  much  greater  practical  value  than 
arc  forthcoming  from  the  somewhat  one-sided  point  of  view  from 
which  a  member  of  either  i)rofession  must  necessarily  regard  them. 
Some  notes,  therefore,  liy  Mr.  R.  R.  Tilt,  written  in  response  to 
Mr.  Withers's  suggestion,  form  an  ap})endix  to  the  summary  which 
will  be  welcomed  as  a  contribution  of  considerable  value  to  the 
subject  as  coming  from  a  source  of  recognized  authority. 

Among  the  more  important  questions  included  l>y  Mr.  "Withers 
among  "  legal  risks  "  are  those  relating  to  mortgages  forming  i>art, 
or  the  whole,  of  a  trust  fund.  These  risks  are  well  known  to  most 
actuaries,  and  precautions  are  taken  to  guard  against  them.  The 
inability  to  place  a  distringas,  where  the  fund  is  all  invested  in 
mortgages,  is  in  many  cases,  ai>art  from  other  reasons,  considered 
as  sufficient  for  declining  to  deal  with  a  reversion.  Experience 
shows  that  Avhere  fraudulent  manipulation  of  the  fund  1)y  the 
trustees'  solicitors  has  occurred,  it  has  nearly  always  been  in 
connection  with  the  mortgage  investments  in  the  trust  fund.  There 
are  also  difficulties  in  ascertaining  at  frequent  intervals  from  the 
mortgagor  what  amount  is  owing  by  him  and  in  providing  for  partial 
repayments  being  properly  accounted  for.  One  feature  of  these 
trust  mortgages  that  is  sometimes  overlooked  by  a  purchaser  of  a 
reversion,  is  that  the  security  for  the  mortgages  will  not  as  a  general 
rule  receive  the  same  close  attention  by  the  trustees  or  their 
solicitors  as  do  the  mortgage  investments  of  an  insurance  comjtany. 
The  mortgages  are  often  left  far  too  long  without  review  of  the 
circumstances  affecting  the  security,  and  steps  are  not  taken  in  time 
in  the  way  of  calling  for  reduction  or  repayment  of  the  principal. 
This  sometimes  arises  from  the  fact  that  the  mortgagor  is  a  client 
of  the  trustees'  solicitors,  who  are  averse  from  bringing  themselves 
into  conflict  Avith  his  interests  by  taking  action  that  would  be  con- 
sidered necessary  by  a  prudent  mortgagee.  Mr.  Tilt  mentions 
another  feature  of  trust  mortgages  that  experience  in  reversions 
shows  to  be  not  uncommon.  The  trustees  are  too  often  content 
with  surveyors'  valuations  that  would  not  be  accepted  by  an 
insurance  or  reversionai'y  comi)any ;  valuations  that  do  not  deal 
with  the  question  of  the  facility  of  selling  or  letting  the  property, 
l)ut  are  more  in  the  nature  of  multiplication  sums  representing  so 
many  years'  purchase  of  the  rental. 

As  an  illustration  of  one  or  two  minor  points  which  may  appear 
more    important    to  the  lawyer  than  to  the   actuary,  the    special 
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difficulties  connected  with  investments  in  the  trust  fund  represented 
by  shares  or  debentures  in  limited  companies  may  be  mentioned. 
In  dealing  with  such  investments  it  is  the  general  practice,  Ave 
believe,  to  decline  a  reversion  if  the  securities  (apart  from  mortgages 
and  land)  are  not  officially  quoted  and  actively  dealt  in  ;  or,  if  a 
small  portion  of  the  fund  consists  of  such  securities,  to  allow  a 
large  margin  for  contingencies.  Of  relatively  small  importance,  too, 
is  the  question  of  apportionment  of  income  and  capital. 

Mr.  Withers  has  devoted  two  sections  of  his  pamphlet  to  some 
special  features  of  Life  Interests  and  Expectancies.  In  the  case  of 
the  former,  the  possible  difficulties  of  proving  the  existence  of  the 
life  tenant  have  been  for  many  years  thoroughly  appreciated  by 
actuaries,  and  the  common  practice  is  to  decline  to  purchase  these 
interests.  From  the  point  of  view  of  both  the  investor  and  the 
life  tenant  there  is  seldom  sufficient  reason  for  arranging  a 
transaction  in  the  form  of  a  purchase  rather  than  a  loan,  where  the 
inA'estor  is  an  insurance  or  reversionary  company  and  will  not 
require  repayment  l)efore  the  policy  falls  in.  In  either  case  a 
substantial  margin  of  income  is  generally  left  as  a  protection  against 
the  risk  in  question.  But  in  this,  as  in  many  other  of  the  risks 
attaching  to  re\'ersions  and  life  interests,  the  practical  considerations 
bearing  on  the  personal  element  weigh  largely  in  the  actuary's 
decision,  and  no  life  interest  would  be  lent  upon  or  purchased  unless 
he  were  thoroughly  satisfied  at  the  outset  that  the  special  risk 
referred  to  could  be  ignored. 

Expectancies  were  no  doubt  dealt  in  occasionally  by  insurance 
companies  in  the  past,  but  have  probably  for  some  time  been 
entirely  outside  their  scope  of  investment  and  have  been  left  to 
|)rivate  investors.  The  author  has,  however,  devoted  some  special 
remarks  to  this  class  of  reversionary  interest  which  summarize  in  a 
useful  form  a  lender's  position.  An  important  case  dealing  with 
these  interests  was  re  Dallas  (1904,  2  Ch.  385),  which  formed  the 
subject  of  some  remarks  in  the  Journal  (vol.  xxxix,  p.  2o2)  a  few  years 
ago,  when  it  was  shown  that  an  insurance  comjiany  or  reversionary 
interest  society  dealing  with  such  an  interest  would  have  practically 
no  security.  Mr.  Withers  has,  however,  dealt  with  several  points 
not  discussed  in  the  article  above  referred  to,  and  in  particular  with 
a  recent  decision  of  the  Court  of  Appeal  in  re  Lind  (1915,  1  Ch. 
71-1:),  which  should  receive  the  actuary's  attention.  It  was  held  in 
that  case  that  a  mortgage  of  an  expectancy  is  not  aftected  by  the 
mortgagor  becoming  bankrupt  and  obtaining  his  discharge  before 
the  expectancy  becomes  an  interest.  Prior  to  this  decision  the 
judgment  of  the  Court  of  Appeal  in  Collyer  v.  Isomcs  (19  Ch.  D.  342) 
in  1881  had  always  been  taken  to  decide  the  contrary,  and 
the  discharge  of  the  bankrupt  was  taken  to  release  the  assignor  and 
the  expectant  interest  from  the  covenant  to  assign.  The  removal  of 
the  risk  facilitates  dealings  with  expectancies,  but  it  is  extremely 
unlikely,  in  view  of  the  other  risks  attaching  to  them,  that  these 
interests  will  even  now  be  dealt  in  by  insurance  or  reversionary 
companies.     Mr.  Withers  suggests  that  it  would  seem  prudent  for 
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insurance  and  reversionary  companies  dealing  largely  with  reversions 
to  ask  their  solicitors  whether  they  are  aware  of  any  titles  upset 
by  the  decision.  He  states  that  unquestionably  titles  have  been 
accepted  freely  on  the  footing  that  when  a  man  has  become 
bankrupt  and  has  got  his  discharge,  he  is  free  to  deal  with  his 
expectancies  without  regard  to  mortgages  created  by  him  before 
the  bankruptcy ;  that  titles  have  been  so  accepted  principally  in 
two  cases — (1)  when  the  discharged  bankrupt  has  an  expectant 
interest  as  the  next  of  kin  of  a  living  person,  and  (2)  where  the 
discharged  bankrupt  before  his  bankruptcy  has  mortgaged  his 
interests  under  appointments  thereafter  to  be  made  in  his  favour, 
and  the  interest  proposed  to  be  dealt  ^nth  arises  under  an  appoint- 
ment executed  in  his  favour  after  he  has  got  his  discharge. 

Mr.  Tilt  has  pointed  out  that  it  is  impossible  to  estimate  on 
any  scientific  basis  the  monetary  equivalent  of  the  various  risks 
described  by  Mr.  "Withers,  and  it  would  seem  that  the  principle 
adopted  by  the  actuary  of  taking  percentage  margins  is  probably  the 
most  satisfactory  method  of  dealing  with  them.  A  useful 
contribution  to  the  subject  would,  we  think,  be  an  investigation 
into  the  circumstances  that  have  actually  arisen  on  the  falling  in  of 
a  large  number  of  reversions  over  a  long  period,  showing,  apart 
from  the  results  of  interest  and  mortality,  what  losses,  if  any,  the 
insurance  or  reversionary  company  had  made  (l)  in  respect  of  such 
<luestions  as  notice,  the  reversioner's  trusteeship,  and  others,  for 
which  no  margin  is  usually  taken,  and  (2)  to  what  extent  the 
margins  taken  for  possible  depreciation  of  the  trust  mortgages  had 
been  sufficient  to  meet  any  losses,  and  (3)  the  financial  effect 
of  other  incidents  that  had  arisen  of  the  nature  discussed  by 
the  author.  Although  it  might  still  be  impossible  to  arrive  at  a 
scientific  basis  for  dealing  with  these  risks,  such  an  investigation 
would,  we  think,  give  a  clearer  idea  of  the  proportion  in  which  they 
.should  be  viewed,  than  is  obtained  from  the  general  impressions  of 
a  more  or  less  indefinite  character  on  which  the  practice  is,  we 
believe,  at  present  based. 

J.  E.  H. 


Improved  Four-Figure  Logarithm  Tahle.     By  George  C.  McLaren, 

F.F.A. 

(Cambridge  University  Press). 

There  is  a  well-known,  and  no  doubt  untrue,  story  of  a  certain 
Chancellor  of  the  Exchequer,  who,  after  examining  for  a  time  some 
financial  statistics  expressed  in  decimals,  which  had  been  submitted 

to  him  by  a  Treasury  official,  enquired  ichat  on  eaiih  the  d d  dots 

meant.  We  confess  to  having  made  the  same  enquiry  mentally  on 
opening  Mr.  McLaren's  Improved  Four  Figure  Logarithm  Table  and 
finding  some  of  the  logarithms  followed  by  either  a  full  stop  or  a 
colon.  The  answer,  in  the  case  of  our  enquiry,  is  that  "  the  single 
dot  is  a  contraction  for  one-third,  and  the  double  dot  for  two-thirds  "', 
by  Avhich  we  understand  the  full  stop  to  mean  that  the  remainder 
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•of  the  characteristic  lies  between  -000016  and  -00005,  and  the  colon 
that  the  remainder  lies  between  -00005  and  000083.  The  dots  are 
intended  to  be  added  and  subtracted  "just  as  if  they  were  thirds." 
The  deWce  is  an  ingenious  and  interesting  one,  and  although  its 
introduction  in  a  table  ]>earing  the  sub-title  "  Multiplication  and 
Division  Made  Easy,"  and  intended  partly  for  persons  not  very 
familiar  with  the  use  of  logarithms,  may  seem  a  rather  curious  way 
•of  making  logarithms  "easier  to  understand  and  easier  to  handle", 
this,  in  itself,  would  not  matter  if  it  rendered  the  table  more  useful 
to  experienced  computers.  Naturally  it  admits  of  greater  accuracy 
than  can  be  obtained  by  ordinary  four-figure  logarithms,  and  Mr. 
McLaren  states  that  it  involves  no  appreciable  increase  in  work. 
But  the  latter  statement  would  apply  equally,  and  the  former  in  a 
greater  degree,  to  the  introduction  of  fourths,  or  fifths — or  of  a  fifth 
figure.  Personally,  having  regard  to  the  inconvenience — especially 
in  entering  the  table  inversely  with  the  logarithm — of  working  in  a 
•combination  of  two  scales  of  notation,  one  the  common  scale  and 
the  other  a  scale  of  dots,  we  should  prefer  the  fifth  figure.  A  more 
important  point  is  that  the  introduction  of  the  dots  practically 
precludes  the  use  of  the  table  as  an  ordinary  four-figure  table.  One 
would  need  to  be  an  exceptionally  strong-minded  computer  to 
neglect  deliberately  the  single  dot  and  to  put  up  the  last  figure 
when  followed  by  a  double  dot,  and  even  then  the  dots  would  tie 
•one  in  knots  in  the  process  of  taking  out  the  antilogarithm.  Yet 
there  are  many  calculations  in  which  four  figure  logarithms  are  all 
that  is  wanted,  and  it  is  just  in  those  cases  that  the  ordinary  four- 
figure  table,  by  removing  temptation  out  of  the  computer's  way,  is 
so  useful.  Of  course,  as  the  present  Astronomer  Royal  of  Ireland 
pointed  out  in  his  article  on  Aids  to  Calculation  {J. I. A.,  vol.  xha, 
p.  193),  "if  any  importance  attaches  to  the  precise  figure  in  the 
last  place,  too  rigid  economy  is  being  practised,  and  the  calculation 
ought  to  be  made  with  tables  to  an  extra  place." 

We  observe  that  Mr.  McLaren  compares  his  Four-and-a-Third 
Figure  Table  with  the  four-figure  card — naturally  to  the  disadvantage, 
as  regards  accuracy,  of  the  latter — but  it  would  seem  to  be  more 
strictly  comparable  with  Hannyngton's  well-known  Four-Figiu-e 
Table.  Except  for  the  dots  in  Mr.  McLaren's  Table,  and  the 
anti-logarithms  in  Hannyngton's — and  it  is  only  fair  to  add,  a 
•considerable  difterence  in  price  — these  two  tables  are  very  similar. 
The  same  numbers  appear  at  an  opening  in  both,  and  both  are 
thuml>indexed.  As  some  compensation  for  the  absence  of  an  anti- 
logarithmic  section  Mr.  McLaren  gives  the  logarithm  of  the  initial 
figure,  as  well  as  the  figure  itself,  on  the  thumb-index,  but  this, 
although  an  assistance,  will  not  be  a  complete  solatium  to  those 
computers  who,  not  being  astronomers,  are  unable  to  '  sacrifice  the 
anti-logarithms  entirely  without  regret."  {J. I. A.,  vol.  xlvi,  p.  194:.) 
On  the  other  hand,  some  computers  may  find  Mr.  McLaren's  nicely- 
graded  spaces  more  helpful  to  the  eyes  than  Hannyngton's  feint  and 
hea\'y  rules. 

2  c  2 
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COKEESPONDENCE. 


LIMITED   PAYMENT   POLICIES. 
.MOIJTALITY   AND  SPECIAL   RESERVES. 

To  the  Editors  of  the  Journal  of  the  Institute  of  Actuaries. 

Sirs, — In  the  discussion  on  Mr.  Todhunter's  paper  siibmitted  in 
]\Iarch  there  were  remarks  by  various  speakers,  particularly  Mr.  R.  G. 
Salmon,  on  the  variations  in  the  mortality  rates  under  dilfei^ent 
classes  of  assurance,  and  Mr.  Salmon  called  in  question  the  A'alue  of 
certain  figures  I  had  supplied  to  Mr.  Todhunter,  of  which  only  the 
final  results  and  not  the  details  were  given.  As  the  matter  is  one 
which  appears  to  l)e  creating  a  good  deal  of  interest  at  the  present 
time,  it  is  jtossible  that  further  details  of  the  investigation,  which  I 
made  three  years  ago,  may  be  considered  of  sufficient  value  to  be 
inserted  in  the  Journal,  and  I  accordingly  send  short  summaries  of 
the  actual  and  expected  deaths,  grouped  in -different  ways.  The 
figures  are  based  on  the  experience  of  the  Scottish  Life  Assurance 
Company,  and  although  the  numbers  involved  are  small  when 
compared  with  those  included  in  modern  investigations,  yet  the 
results  seem  to  me  to  be  remarkably  regular  throughout  the  groups, 
and  therefore  to  be  worthy  of  confidence.  The  experience  was 
extracted  by  policies — or  rather  by  medical  examinations — and 
included  only  male  lives  insured  at  the  ordinary  rates  under  partici- 
pating policies  in  the  vai'ious  classes  effected  during  the  thirty  years 
1881  to  1910,  and  it  terminated  with  the  anniversaries  in  1911  of 
existing  policies.  Reassurances  from  other  Offices  were  excluded, 
as  it  was  found  that  the  rates  of  mortality  amongst  them  were 
considerably  higher  than  under  direct  policies.  The  expected 
deaths  were  based  throughout  on  the  O''^^^  Table. 

In  the  summaries  arranged  by  ages  at  entry  and  durations 
the  percentages  become  increasingly  good  as  the  class  of  policy 
proceeds  from  whole  life  to  limited  payment  and  to  endowment 
assurance.  Mr.  Salmon  referred  in  the  discussion  to  the  high 
ratios  found  in  the  whole  life  class  at  the  older  ages  in  another 
investigation  upsetting  the  comparison  of  the  total  results,  and 
while  this  will  no  doubt  always  be  the  case  to  a  certain  extent 
where  a  larger  body  of  whole  life  policyholders  reaches  the  higher 
ages,  the  figures  in  the  third  summary,  arranged  by  ages  attained, 
indicate  throughout  heavier  percentages  for  the  whole  life  class. 
The  differences  are  not  great  up  to  age  40,  but  thereafter  the  other 
classes,  especially  the  endowment  assurances,  seem  to  show  a 
greater  staying  power.  Anothei'  point  made  in  the  discussion  was 
that  the  better  mortality  shown  amongst  limited  payment  and 
endowment  assurance  policies  might  be  due  to  these  classes  being 
more  recent,  and  accordingly  showing  more  the  modern  improved 
mortality  amongst  policyholders  generally.  This  may,  perhaps, 
have  had  something  to  do  with  the  very  light  mortality  shown 
above  in  the  endowment  assurances,  but  as  regards  the  limited 
payment    class,  the   policies  were  on    the  aA'erage  older  than  the 
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1 

Ages  at 
Entrj- 

Whole  Life 

LiMITKD  PaYM 

ENTS 

Endowment  Asst'rances 

Actual 
Deaths 

Expected 
Deaths 

Percent- 
ages 

Actual 
Deaths 

Expected 
Deaths 

Percent- 
ages 

Actual 
Deaths 

Expected 
Death" 

I'ercent 
ages 

15-34 

35-54 
55  and 
over 

57 

101 

31 

98-79 

12576 

31-13 

58 

80 
100 

61 

59 

8 

115-05 

87-46 

634 

53 

67 

126 

130 

53 

1 

246-09 

109-25 

-51 

53 
49 

197 

Total 

189 

255-67 

74 

128 

208-85 

61 

184 

355-85 

52 

II. 

— Summm-y  arranged  hy  Durations. 

Dura- 
tions 

Whole  Life 

Limited  Payments 

Endow 

MENT  Assurances 

Actual 
Deaths 

Expected 
Deaths 

Percent- 
agos 

Actual 
Deaths 

Expected 
Deaths 

Percent- 
ages 

Actual 
Deatlts 

Expected 
Deaths 

Pereen 
ages 

0-  4 

51 

72-51 

70 

27 

45-19 

60 

81 

149-78 

54 

5-  9 

45 

63  03 

71 

30 

49-79 

60 

49 

110-75 

44 

10-U 

37 

48-24 

77 

25 

43-69 

57 

31 

58-43 

53 

15-19 

29 

38-21 

76 

26 

34-95 

74 

16 

25-69 

62 

20-24 

19 

24-93 

76 

14 

26-83 

52 

6 

1005 

60 

25-29 
Total 

8 

8-75 

91 

6 

8-40 

71 

1 

1  16 

86 

189 

255-67 

74 

128 

208-85 

61 

184 

355-85 

52 

III.- 

-Surnnmi 

■y  arranged  ly  Ages  attained. 

Whole  Life 

Limited  Payments 

Endow 

MENT  ASSt 

RANf-ES 

Ages 
Attained 

Actual 

Expected 

Percent- 

Actual 

Expected     Percent- 

Actual 

Expected 

Peicen! 

Deaths 

Deaths 

ages 

Deaths 

Deaths 

ages 

Deaths 

Deatlis 

ages 

Up 

to  29 

9 

17-28 

52 

7 

1390 

50 

36 

74-63 

48 

30-39 

27 

48-69 

55 

28 

49-98 

56 

70 

138-77 

50 

40-49 

45 

64-46 

70 

;38 

66-28 

57 

58 

96-26 

60 

50-59 

50 

61-76 

81 

39 

55-93 

70 

19 

41-29 

46 

60-69 

33 

41-71 

79 

14 

19-30 

73 

1 

4-89 

20 

70-79 

22 

18-87 

117 

2 

2-84 

70 

80-89 

3 

2-91 

103 

-62 

Total 

-    189 

255-67 

74 

128 

208-85 

61 

184 

355-85 

52 

corresponding  whole  life  policies,  owing  to  a  large  proportion  of 
the  business  of  the  office  in  its  early  years  having  been  done  under 
the  former  class. 

I   had  not  an  opportunity  before  the  date  of  the  meeting  of 
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looking  fully  into  the  method  suggested  by  ]\Ir.  Todhunter  for 
raaking  the  special  reserve  required  for  limited  payment  policies^ 
as  compared  with  that  proposed  by  me  in  the  Transaction!^  of  thr 
Faculty  of  Actuaries  (vol.  vi,  page  93)  to  Avhich  Mr.  Todhunter 
refers  in  the  footnote  at  page  263,  and  I  may,  perhaps,  be  allowed 
to  make  the  following  remarks. 

The  formula  given  by  me  for  the  requisite  addition  to  the  net 
preminm  reserve  was  (using  Mr.  Todhunter's  notation) 

A^hich,  making  ol)vious  substitutions,  is  practically  identical  with 
]\Ir.  Todhunter's  "  commutation-basis "  formula.  The  main  dif- 
ference is  that  Mr.  Todhunter  restricts  his  formula  to  the  case  of 
the  office  premiums  being  valued  by  the  rates  of  mortality  and 
interest  used  in  obtaining  the  limited  payment  from  the  whole 
life  premiums,  while  I  showed  that  the  formula  was  perfectly 
general  when  the  office  premiums  are  valued  by  the  rates  of 
mortality  and  interest  expected  to  be  experienced  by  the  office  in 
the  future. 

The  Text-Book  formula  gives  reserves  much  too  high  through- 
out, and  it  seems  almost  a  pity  that  Mr.  Todhunter  departs  from 
his  original  formula  and  recommends  a  modification  which,  although 
very  ingenious,  not  only  entails  the  use  of  hypothetical  office 
premiums,  but  reproduces  the  Text-Book  formula  after  the  premiums 
are  paid  up.  This  weighs  heavily  on  policies  by  a  small  number  of 
payments,  and  particularly  (as  Mr.  Todhunter  himself  points  out) 
on  single  payment  business,  the  strain  in  the  latter  case  being  4  per- 
cent to  5  per-cent  of  the  sum  assured,  as  shown  in  the  tables 
appended  to  my  note.  The  use  of  the  correct  formula  imolves  a 
certain  amount  of  additional  work  at  a  valuation,  but  in  these  days 
of  classified  registers  and  calculating  machines,  the  time  taken  is  in 
my  opinion  much  more  than  counterbalanced  by  the  truer  results 
obtained. 

Yours  faithfully, 

ALEX.    FRASER. 
19  *SV.  AnJreii:  Square,  Edinlnircjli, 
8  September  1915. 


[With  reference  to  the  concluding  paragraph  of  Mr.  Eraser's 
letter,  Mr.  Todhunter  states  that  the  "commutation-basis"  formula, 
given  in  his  paper  as  representing  on  certain  assumptions  the  true 
value  of  a  limited-payment  policy,  was  intended  to  be  used,  not  as 
a  practical  valuation  formula,  but  as  a  standard  of  comparison — 
with  due  regard  to  the  validity  of  the  undei-lying  assumptions — for 
the  other  formulas. 

The  formula  merely  expresses  the  fact  that  a   limited-payment 
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policy  may  be  regarded  as  a  combination  of  two  contracts,  viz.  : 
an  ordinary  whole-life  policy  and  a  premium-commutation  contract, 
and  although  it  could  no  doubt  be  used  for  valuation  purposes  as 
suggested  by  Mr.  Fraser  in  his  Transactions  of  the  Faculty  note,  a 
question  would  arise  as  to  the  basis  on  which  the  premium- 
commutation  contract  should  be  valued.  That  basis  should  be  a 
"future  experience"  basis — not  necessarily  the  basis  employed  in 
commuting  the  premium — and  it  might  be  considered  that  the  only 
course  consistent  with  the  principles  on  which  the  general  valuation 
is  made  would  be  to  employ  the  basis  used  in  valuing  other  (non- 
profit) contracts.  But  the  effect  of  this  would,  in  general,  be  to 
reproduce  the  Text-Book  formula. — Eds.  J.I.A.\ 
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Examination  for  Admission  to  the  Class  of  Associate 

(Part  I). 

First  Paper. 

1.  A  country  contains  a  native  population  and  an  alien  popula- 
tion. The  native  population  has,  during  a  period  of  five  years, 
remained  stationary,  both  in  total  numbers  and  in  distribution 
between  the  sexes.  The  alien  population,  however,  has  increased 
in  geometrical  progression  at  the  rate  of  1  per-cent  per  annum, 
while  the  proportion  of  women  to  men  has  risen  from  unity  to  1-15. 
The  proportion  of  native  men  to  alien  men  at  the  beginning  of  the 
period  is  equal  to  the  proportion  of  native  women  to  alien  women 
at  the  end.  The  excess  of  women  over  men  in  the  total  population, 
native  and  alien,  was  1,000,000  at  the  beginning  of  the  period,  and 
1,070,000  at  the  end. 

Find  the  numbers  in  each  class  at  the  beginning  and  end  of 
the  period. 
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2.  Find  an  expression  for  the  number  of  homogeneous  products 
of  r  dimensions  that  can  be  formed  with  n  letters,  where  each 
letter  may  be  repeated  any  number  of  times. 

How  many  different,  sets  of  letters  can  be  formed  from  the 
letters  of  the  word  facetious,  using  each  letter  once  only, 

(a)  in  which  no  two  A'owels  are  together  ? 

Qj)  in  which  not  more  than  two  vowels  are  together  ? 

3.  How  many  sums  of  money  can  be  paid  in  exactly  500  ways 
by  means  of  £1  notes  and  postal  orders  for  10?.  6'/.  each,  and  what 
is  the  greatest  such  sum  ? 

*4.  Find  the  sum  to  n  terms  of  the  series 

/^v         4.6  6.8  8.10 


1.3.7.9       3. 5. 9.  11      5. 7 .  11 .  13 

(2)  1  .  2-.  3 +  2.  3-.  4  +  3.4-.  .5+  .  . 
or 

*5.  Explain    what  is  meant  by  '*  convergency "  of   series,  and 
discuss  the  convergency  of  the  following : 

/,xl.3        1.3.5  o      1.3.5.7  3 
2.4        2.4.6         2.4.6.8 

(0)  9_5  +  10_l7  +  26_ 
'  4       9       16      25       ■  ■  ' 

6.  Find  the  equation  whose  roots  are  the  roots  of 

x^  -  3/  -  36a;2  +  68.r  +  240  =  0 
each  diminished  by  3. 

7.  If  n  be  any  integer  and  if  the  expansion   of    (1  -f ./)''"  be 

1  +  ttiX  +  aoa?  +  a^x^  + ,  prove  that  the  sum  of  n  terms  of  the 

series  a2  -  as  +  a4  -  a.5  +    .  .  .  is 

-"-l+^(„  +  l ):(,,- 2)! 

8.  A  bag  contains  8  counters,  numbered    1    to  8.      Four  are 
drawn  at  random.     Find  the  chances  that 

(1)  The  sum  of  the  numbers  on  the  four  counters  amoiuits 

to  at  least  17. 

(2)  The  counters  numbered  2  and  3  are  among  the  four. 

(3)  The  four  counters  contain  at  least  2  of  the  3  counters 

numbered  3,  5  and  7. 
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9.  If  a  coin  be  tossed  15  times,  Avhat  is  the  probability  of 
getting  heads  exactly  as  many  times  in  the  first  10  throws  as  in  the 
last  5  1 

10.  A  particular  Army  Corps  consists  of  24  Battalions,  each 
consisting  of  1,000  men.  It  is  to  be  divided  into  4  Divisions,  each 
to  consist  of  6  Battalions,  and  it  is  equally  likely  that  any  particular 
Battalion  Avill  be  allotted  to  any  one  of  the  Divisions.  What  is  the 
probability  that  100  men,  known  to  be  serving  in  the  Army  Corps, 
who  were  only  eligible  to  enlist  in  2  particular  Battalions  out  of 
the  24,  and  each  of  whom  is  equally  likely  to  have  enlisted  in  either 
of  the  2,  will  all  be  in  the  same  Division  1 

How  much,  if  any,  of  the  information  given  above  has  no 
l)earing  on  the  probability  in  question  ? 

*  Questions  (4)  and  (5)  are  alternatives.     Only  one  of  them  is  to  be  :inswerecL 


Second  Paper. 
1.  What  is  denoted  by  each  of  the  following  symbols'? 

l(A..)'"/o' 
Find  .20  63^  +  29 


A^ 


(3.'»;+  l)(3.x  +  4)(3.-;  +  7)(3.7-  +  lu) 

2.  Given  ?fo  =  70795,  Mi  =  72444,  ?6o  =  74131,  and   »,;=81283. 
find  »3,   »4,  and  u-,. 

3.  Prove   Lagrange's    formula    for  interpolation,   and  explain 
the  assumptions  it  involves. 

Apply  the  formula  to  find   u-^  and  u^,  given  that 

Ui  =  2,  «o  =  4,  ??3  =  8,  W4  =  16  and  u~  =  1 28, 

and  explain   why  the  results  difl'er   from   those  obtained   Ijy   com 
pleting  the  series  of  powers  of  2. 

4.  Prove  that  approximately 

j%'M^'  =  ^ !/(-!) +  22/(0) +./(]); 

and  find  theieby  an  approximate  value  for 

10,000  X  4 -'^xs'^^fe. 


/: 


5.  Find  the  conditions  that  a  given  value  of  .*;  may  make  /(re) 
a  maximum  or  a  minimum. 

What  are  the  dimensions  of  the  lai'gest  rectangular  box  on 
a  square  base  the  area  of  whose  surface  does  not  exceed  12  square 
feet  ? 
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6.  Evaluate 

(1)    r27rc--17U-  +  256 


7.  Explain  what  is  meant  by     integration  by  parts." 

Show  how  a  form  of  Maclaurin's  series,  expressing  f{ii} 
in  terms  of  /(O),  /'(O),  /"(O)  ....  can  be  obtained  by  repeatedly 
integrating  by  parts  the  integral 


/      ,^,,  {\-f)"-'f"Kxt)df. 

{n-  ])!.' 

8.   In  a  besieged  garrison,  the  rate  of  decrease  in  the  popu- 
lation at  any  time  due  to 

(1)  Violent  death  is  proportional  to  the  population  existing 

at  thai:  time  ; 

(2)  Disease  and  other  causes  is  proportional   both   to  the 

population  existing  and  to  the  duration  of  the  siege. 

Assuming  that  the  effect  of  the  first  cause  is  to  reduce  the 
l)opulation  at  the  rate  of  1  in  10,000  a  day,  and  that  the  effect  of 
the  second  is  to  reduce  the  population  at  the  rate  of 

1  in  10,000  the  first  day, 

2  in  10,000  the  second  day, 

3  in  10,000  the  third  day, 

and  so  on, 

in  how  many  days  from  the  commencement  of  the  siege  will  the 
population  be  reduced  by  50  per-cent  ? 


Third  Paper. 

1.  What  is  meant  by  "force  of  interest"  ? 

If    the    force    of    interest    after     time    t    be    a  +  hi,     find 
expressions  for 

(i)  The  amount  of  a  unit  after  time  / 

(ii)  The  effective  rate  of  interest  in  the  rth  year. 

2.  If  a  fund  is  increasing  in  such  a  way  that  the  rate  of 
increase  at  any  time  is  proportionate  to  the  amount  of  the  fund  at 
that  time,  and  if  it  has  increased  from  £5,000,000  to  £6,000,000  in. 
the  last  10  years,  by  how  much  will  it  increase  in  the  next  10  years  1 
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*3.  A  money  lender  makes  small  advances  of  £5  for  which  he 
is  to  receive  instalments  of  5s.  a  week  until  they  amount  to  £6  5s. 
in  all  when  the  loan  is  considered  to  be  repaid.  Out  of  each  100 
borrowers  one  fails  to  pay  the  first  instalment  of  5.s\,  one  fails  to 
pay  the  second,  one  the  third,  and  so  on,  and  75  pay  all  the 
instalments.  Assuming  that  in  these  cases  of  default  the  lender 
is  unable  to  obtain  any  more  money  from  the  borrower  and  that  his 
expenses  amount  to  25.  6(/.  for  each  loan,  find  the  effective  rate  he 
realises. 


*4.  The  leaseholder  of  certain  premises  at  a  rent  of  £500  a  year, 
payable  quarterly  (next  payment  due  24  June  1915)  wishes  to- 
obtain  an  extension  of  his  lease  which  expires  on  24  June  1925. 
It  is  estimated  that  after  June  1925  the  rental  value  of  the 
premises  will  be  £1,500  a  year.  The  leaseholder  is  willing  to 
pay  £2,000  on  1  May  1915  and  a  quarter's  rent  on  24  June  1915, 
and  also  to  increase  his  rent  to  £600  for  the  year  ending  24  June 
1916,  £700  for  the  next  year,  £800  for  the  next  and  £900  a  year 
thereafter.  For  what  period  should  his  lease  be  extended,  on  the 
basis  of  interest  at  the  rate  of  5  per-cent  per  annum  convertible 
quarterly  1 

*5.  Certain  4^  per-cent  Bonds  are  redeemable  at  par  by  annual 
drawings  by  means  of  a  cumulative  sinking  fund  of  1  percent 
per  annum  commencing  1  January  1905.  The  market  price  of 
undrawn  Bonds  on  1  January  1916  is  105,  and  a  holder  of 
Bonds  for  £100,000  just  before  the  drawing  on  that  date  wishes 
to  insure  the  payment  of  the  difference  between  the  market 
l)rice  and  the  redemption  price  in  respect  of  any  of  his  Bonds 
which  may  then  be  drawn.     What  is  the  value  of  the  risk? 


*6.  A  Government  Stock  bearing  interest  at  the  rate  of  5  per- 
cent per  annum  payable  half-yearly  and  redeemable  at  102  at  the 
end  of  7  years  is  quoted  at  108.  On  what  tex-ms  should  the  holders 
of  the  stock  be  allowed  to  exchange  into  stock  bearing  interest  at 
the  rate  of  4  per-cent  per  annum  payable  quarterly  and  redeemable 
at  par  at  the  end  of  20  years,  so  as  to  give  the  same  yield  for  the 
two  stocks  until  their  respective  dates  of  redemption  ? 


*7.  A  man  iuA^ests  £1,200  in  a  perpetual  debenture  yielding 
6  per-cent  per  annum  payable  half-yearly.  Each  half-year  when 
he  receives  the  interest  he  sells  one  sixth  of  the  original  investment 
for  £199,  and  re-invests  this  sum  and  all  the  interest  he  receives  in 
an  investment  yielding  5  per-cent  per  annum  convertible  half-yearly. 
What  rate  of  interest  does  he  obtain  in  each  year  on  his  investment 
and  at  what  effective  rate  per  annum  would  the  £1,200  have  had 
to  be  invested  to  produce  the  same  final  result  1 
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*8.  A  local  authority  borrowed,  on  2i  June  1909,  a  sum  (jf 
XI, 000,  repayable  by  way  of  annuity  in  25  years  on  a  -i  per-cent 
basis,  by  eciual  yearly  payments,  due  on  the  24  June  in  each 
succeeding  year.  On  18  September  1914,  a  sum  of  £50  is 
accepted  as  a  special  repayment  on  account  of  i)rincipal,  subsequent 
instalments  Ijeing  reduced,  but  the  original  term  of  the  loan  remaining 
unaltered.  Draw  up  a  Schedule  showing  the  amounts  paid  by  the 
authority  on  account  of  principal  and  interest  (irrespective  of  income 
tax)  down  to  and  including  that  due  on  2-i  June  1915. 

*  A  Short  Collection  of  Aftuarial  Tables  will  Le  supplied  for  use  in  answering 
these  questions. 


EX.UIIN-.VTIOX    FOR   ADMISSION    TO   THE   CL.A.SS   OF   ASSOCIATE 

(Part  II). 
First  Paper. 


1.  Prove  that  '',= 


exactly 


=  ej^+  -  -  ,}y  —J-  approximately. 

2.  Find  approximately  the  probability  in  the  case  of  thiee 
persons,  A,  B  and  C,  all  aged  ./■ : 

(1)  That  all  will  die  in  the  t^^  year  from  the  present  time. 

(2)  That  the  order  of  death  will  be  A,  B,  C. 

(3)  That  A  will  die  in  the  t^^  year  from  the  present  time 

and  B  will  survive  him  by  n  years  and  C  will  survive 
the  year  in  which  B  dies  by  n  year.s. 

3.  Define  g^-  and  fi^.,  and  explain  why  it  is  that  /Xj;  lies  between 
qx  and  q^.-^  at  the  younger  ages  but  not  at  the  older  ages. 

4.  If  the  probability  at  age  32  of  dying  within  10  years  is  1, 
and  the  i)robabilities  at  various  ages  of  dying  within  1  year  are  as 
follows  : — 


Age 

Probability 

32 
33 
42 
43 

•008:i0 
•00846 
•01100 
•01157 

find  the  probability  that  a  life  now  aged  33  will  die  in  the  tenth 
year  from  now,  leaving  a  life  now  aged  34  surviving  him. 
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*5.  A  company's  staff  consisting  of  1,000  men,  w  ho  all  enter  at 
age  20,  has  reached  a  stationary  condition. 

Assuming : 

(1)  In  the  first  three  years  of  service  15  per-cent  of  those 

attaining  age  21  resign  at  that  age;  similarly  that 
10  per-cent  resign  at  age  22,  and  5  per-cent  at  age  23, 
after  which  there  are  no  resignations. 

(2)  10  per-cent  of  those  attaining  age  55  retire  at  that  age  ; 

similarly  40  per-cent  retire  at  age  60  and  100  per-cent 
at  age  65. 

(3)  H^^  mortality,  find  : 

{a)  The  number  resigning  each  year. 
{!')   The  number  of  pensioners. 

*6.   A    publishing     firm    issues    a    book     suitable     for    boys. 
Immediately  after  publication,  copies  of  the  book  are  sold  as  follows  : 

To  boys  between  the  ages  of  13  and  14  at  the  rate  of  1  per  1,000  living. 

U    „    15  „  2 

„  „  n  15      M      16  ,,  3  ,, 

J»  )1  5)  -l^  "^        ))  ^   '  ))  —  )» 

»»  1,  »  17    ,,    18  ,,  1  ,, 

Subsequent  sales  are  such  that  one  per-cent  of  the  boys  who  attain 
age  13  purchase  a  ncAv  copy  on  their  birthday  :  two  pei'-cent  of 
those  who  attain  age  14,  either  purchase  a  copy  or  have  already 
done  so  ;  in  the  same  way,  three  per-cent  of  those  who  attain  age  15, 
two  per-cent  of  those  who  attain  age  16,  and  one  per-cent  of  those 
who  attain  age  17  either  purchase  or  ha^'e  previously  purchased  a 
new  copy  of  the  book. 

Find  the  number  of  books  sold  in  the  fii'st  instance  and  the 
number  sold  in  each  succeeding  year. 

The  book  circulates  among  a  stationary  male  pojiulation 
supported  by  127,283  annual  births,  and  the  purchasers  of  the  book, 
in  common  with  the  general  population,  are  subject  to  H'^^  mortality. 


7.  If  the  number  of  members  of  an  annuity  fund  at  the 
begiiuiing  of  a  year  at  any  age  x  is  given  by  /.•  x^'a^  and  the  number 
of  members  at  the  end  of  the  year  at  any  age  o-  is  given  by 
/(.'■- 1)''// find  an  expression  for  the  force  of  mortality,  assuming 
that  no  new  members  join  and  that  there  are  no  Avithdrawals  from 
the  fund  except  by  death. 

*  A  Short  Collection  of  .Vctuarial  Tables  will  be  sujjplied  for  use  lu  answering 
these  questions. 


390  The  Institute  of  Actuaries.  [Oct 

Second  Paper. 

1.  Express,  in  terms  of  assurances  which  determine  at  the  first 
death,  an  assurance  payable  at  the  death  of  the  surviAor  of  x  and  y 
if  such  survivor  die  before  :  and  within  n  years. 

Explain  fully  how  you  would  obtain  the  value  of  such  an 
iissurance  by  means  of  a  method  of  approximate  summation. 

*2.  A  man  aged  30  effects  an  endowment  assurance  for  30  years. 
He  is  going  to  an  unhealthy  climate  and  the  extra  risk  is  such  that 
the  rate  of  mortality  is  '05  in  the  first  year,  '03  in  the  second  year 
and  subsequently  the  same  as  for  a  normal  life  which  had  entered  at 
age  50.  Calculate  the  level  net  premium  by  O'^'^"^  3  per-cent.  Is 
there  any  objection  to  using  it? 

3.  Find  an  expression  for  the  annual  premium  for  an  annuity 
to  a  child  aged  3  to  commence  at  age  16  or  at  the  end  of  the  year 
■of  previous  death  of  the  child's  father  (aged  30)  and  to  cease  when 
the  child  reaches  age  2 1  or  at  prcAaous  death.  The  premiums  are  to  be 
returned  with  3  per-cent  compound  interest  on  the  death  of  the 
child  before  the  annuity  commences. 

4.  Provea'::!»  =  ^,(l-^)+Y| 


III 


*5.  An  office  which  grants  annuities  on  the  basis  of  the  Carlisle 
3  percent  Table  is  asked  to  grant  an  immediate  annuity  during  the 
life  of  a  man  aged  60  (payable  yearly  and  apportionable)  with  a 
return  in  the  event  of  death  during  the  first  20  years  equal  to  two- 
thirds  of  the  difi'erence  between  the  purchase  money  accumulated  at 
3  per-cent  compound  interest  and  the  annuity  payments  similarly 
accumulated.  If  the  question  of  loading  be  ignored,  what  rate  of 
annuity  can  be  given  1 

*6.  A  company  grants  whole-life  assurances,  subject  to  the 
payment  of  H^^  3  per-cent  premiums,  Avith  a  loading  of  25  per-cent, 
and  issues  policies  on  the  lives  of  persons,  one  of  whose  parents  has 
died  of  phthisis,  with  a  proviso  that  a  deduction  of  20  per-cent  will 
l)e  made  from  the  sum  assured  in  the  event  of  death  within  the 
first  twelve  months ;  the  deduction  being  reduced  by  one-twentieth 
in  respect  of  every  year  that  the  assured  survives. 

The  rate  of  mortality  experienced  by  such  persons  can  be 
represented  by  an  addition  of  10  per-cent  to  the  dx  column  of 
H^  Table  between  the  ages  of  20  and  30,  and  5  per-cent  between 
the  ages  of  30  and  -lO. 

A  man  aged  20  wishes  to  pay  an  increased  premium  in 
order  to  secure  the  full  sum  assured,  whenever  he  may  die.  Find 
the  amiual  premium  that  should  be  charged. 
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7.  A  whole-life  assurance  is  to  be  effected  by  single  ])i'emium 
on  the  life  of  {x)  by  three  men  aged  (?/),  {w)  and  {z)  and  a  corporation 
"A",  on  the  understanding  that  the  survivor  or  survivors  of  the 
three  lives  at  the  death  of  (.r)  shall  equally  divide  the  sum  assured 
and  that  if  neither  iy),  {u^  or  (,~)  survive  {x)  then  the  corporation  "A" 
will  be  entitled  to  the  policy. 

Show  how  to  arrive  at  the  premium  to  be  paid  by  each  of 
the  interested  parties. 

*  A  Short  Collection  of  Actuarial  Tables  -will  be  supplied  for  use  iu  answering 
these  questions. 

Third  Paper. 

1.  Find  at  rate  i  the  annual  premium  at  age  (x)  for  a  pure 
endowment  payable  at  the  end  of  n  years  under  which  the  premiums 
received  are  to  be  returned  with  compound  interest  at  rate  j  in 
the  event  of  death  before  age  (.*;  +  n). 

2.  Assuming  there  are  a  large  number  of  each  of  the  following 
classes  of  policies,  draft  schedules  for  their  valuation,  and  shoAv 
exactly  how  you  would  classify  them. 

(l).  Immediate  annuities. 

(2).  Deferred  annuities  by  annual  premiums. 

(3).  Sinking  fund  assurances. 

3.  Explain  in  detail  how  you  would  construct  and  verify  select 
tables  of  joint-life  annuities. 

*4.  Express  j^Vx'"  as  a  function  of  nVx  and  calculate  the  values 
by  H^  3  per-cent  Table,  taking  quarterly  and  annual  premiums 
respectively,  of  policies  effected  at  age  30  which  have  been  20 
years  in  force. 

5.  Demonstrate  the  relation 

,V,=  1  -  (1  -  iVJd  -  iY,+i)  ...  (1  -  iV^+,.i) 
In  what  circumstances  will  ,jY^  decrease  as  i  increases  ? 

6.  A  whole-life  policy  on  Or)  in  favour  of  (y)  under  which 
the  sum  assured  is  payable  in  twenty  equal  annual  instalments 
(first  payable  at  end  of  year  of  death)  has  been  ten  years  in  force. 

If  premium  payments  are  now  discontinued,  what  i)aid-up 
policy,  (payable  in  instalments  as  above)  can  be  granted,  and  to  what 
extent  would  such  instalments  be  reduced  if  it  be  provided  that 
they  shall  continue  during  the  life  of  (y)  if  the  latter  live  more  than 
twenty  years  after  the  death  of  (x). 
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*7.  Calculate  by  the  O'^*^'  Table  with  3  per-cent  interest,  the  net 
yearly  i)remium,  limited  to  10  payments,  for  a  policy  under  Avhich 
£100  will  be  paid  yearly  for  5  years,  the  first  payment  falling  due 
at  the  end  of  ten  years,  subject  to  the  condition  that,  in  the  event  of 
a  life  aged  35  dying  during  the  ten  years,  the  premiums  will  cease 
and  an  annuity  of  £50  will  l^e  paid  yearly  in  advance  for  the 
remainder  of  the  ten  years  in  addition  to  the  annuity  of  £100  for 
5  years  from  the  end  of  the  ten  years. 

*8.  Find  by  the  H^^  Table  with  3  per  cent  interest,  the  net  cost 
of  an  immediate  annuity,  payable  l)y  half-yearly  instalments  and 
apportionable,  till  the  death  of  the  last  survivor  of  three  li\es  aged 
respectively  65,  59  and  51  the  amount  of  the  annuity  being  £100 
a  year  till  the  second  death  and  £70  a  year  for  the  remainder  of  the 
lifetime  of  the  last  survivor. 

*  A  Short  Collection  of  Actuarial  Tables  will  he  supplied  for  use  in  answering 
these  questions. 


Fourth  Paper. 

1.  Give  a  short  account  of  the  general  Discount  and  Loan 
business  of  the  Bank  of  England. 

2.  Under  what  authority  can  loans  be  raised  by  the  following 
bodies,  and  what  is  the  general  nature  of  the  security  which  each 
of  these  bodies  can  offer  ? 

London  County  Council. 
Metropolitan  "Water  Board. 
Port  of  London  Authority. 

3.  Explain  the  following  terms  : 

Refunding  bonds. 
Collateral  trust  bonds. 
Licome  debentures. 
Participating  preference  shares. 
Bonus  shares. 

4.  How  are  the  various  items  of  the  National  Debt  classified 
in  the  annual  parliamentary  return  1  Give  a  brief  description  of 
each  class. 

5.  A  proprietary  life  assurance  company 

(1)  Writes  down  its  Stock  Exchange  securities  in  the  life 
assurance  fund  by  £50,000. 
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(2)  Transfers  £50,000  to  life  fund  investment  reserve. 

(3)  Has  a  valuation  surplus  of  £230,000,  after  giving  effect 

to  (1)  and  (2). 

(4)  Apportions  £180,000  of   the  foregoing  surplus  to   its 

participating  policies,  £20,000  to  its  shareholders, 
and  £30,000  in  setting  up  annuities  in  respect  of 
existing  pensions  chargeable  on  the  life  fund. 

AMiat  Journal  entries  are  necessary  to  give  effect  to  the 
above  transactions "? 


6.  The    following   is   the    outline    Balance   Sheet    of   a    life 
assurance  company  at  3 1  December  1913: 

Life  Assurance  Fund 
Claims    admitted    or    in- 
timated but  not  paid  ... 
Outstanding-    Commission 


£ 

£ 

3,530,000 

Mortgages 

.     1,500,000 

Investments 

,     2,000,000 

60,000 

Outstanding  Premiums.. 

40,000 

10,000 

Interest  accrued 

50,000 

Casli          

10,000 

£3,600,000     I  £3,600,000 


The  cash  items  received  and  paid  during  1911  are  as  follows  : 


Receipts.                                  £ 

Premiums 250,000 

Interest        140,000 

Payments. 
Claims 
Surrenders... 
Commission 
Expenses   of   Management 

£ 

300,000 
30,000 
20,000 
25,000 

The  out.standing  items  on 

31  December  1914,  are  : 

£ 

Premiums      42,000 

Interest          53,000 

Claims 
Commission  ... 

£ 
,      70,000 
12,000 

Prepare  a  Revenue  Account  and  Balance  Sheet  for  the  year 
1914. 


7.  A  company  purchases  for  £100,000  leasehold  premises  for 
use  as  an  office  which  are  subject  to  a  ground  rent  of  £2,000 
per  annum  for  an  unexpired  term  of  90  years,  and  spends  £5,000 
on  furniture  and  fittings.  The  company  passes  through  its 
accounts  4  per-cent  on  the  purchase  money  as  rent  (in  addition 
to  the  ground  rent),  3i  per-cent  as  interest  and  i  per-cent  as 
sinking  fund.  It  also  writes  oft'  at  the  end  of  each  year  5  per-cent 
for  depreciation  of  furniture  and  fittings. 

"What  were  the  necessary  entries  in  respect  of  the  purchases, 
and  what  further  entries  must  be  made  in  the  first  year  after 
purchase  to  give  effect  to  the  above  provisions  ] 
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Life 


8.  AVhat   entries   should    be    made   in    the   books   of  a 
Assurance  Company  in  respect  of  the  following  transactions  ? 

1914. 
5  November.     Bought  £10,000   2^  per-cent  Consols  at  a 
total  cost  of  £6,870. 

10  December.  Purchased  Municipal  Term  Annuity  of  £500 
(payable  by  equal  half-yearly  instal- 
ments due  1  January  and  July,  last 
instalment  due  1  July  1930)  at  a  price 
to  pay  4  per-cent  on  the  investment, 
viz,  £5,971. 


1915. 
1  January. 

1  January. 


Received  instalment  of  the  above  Term 
Annuity. 

Sold  £10,000  5  percent  Debenture  Stock 
(Interest  31  March  and  30  September) 
for  £9,500.  The  Stock  stood  in  the 
Company's  books  at  £9,800. 


Examination  for  Admission  to  the  Class  of  Fellow 
(Part  III). 

First  Paper. 

1.  Given  the  age  next  Inrthday  at  entry,  calendar  year  of 
entry,  calendar  year  of  exit  and  number  of  premiums  paid,  show 
how  you  would  construct  select  and  aggregate  tables  of  mortality. 
The  following  cases,  which  entered  at  age  30  next  birthday  in  1910 
and  were  amongst  the  "exits  "in  1914,  form  part  of  the  experience. 
Explain  how  each  would  be  dealt  with. 


No. 

N  limber  of 
Premiums  paid 

Cause  of  Exit                       1 

1 
2 
3 

4 
5 

4 

H 

5 

5 

Dead. 

Surrendered. 
Dead. 

Surrendered. 

Existing  on  31  December  1914. 

1 

2.  If  you  had  been  asked  last  August  to  estimate  for  naval 
and  military  purposes  the  number  of  unmarried  males  in  Great 
Britain  and  Ireland  between  the  ages  18  and  35,  how  would  you 
have  proceeded  to  answer  the  question  ? 
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3.  A  Society  with  a  stationary  membership  of  5,000,  entrants 
being  confined  to  males  aged  20  to  25,  desires  a  fnll  report  on  its 
mortality  experience  for  the  five  years  ending  31  Jnly  1915  by  the 
end  of  Angust.  The  secretary  can  supply  you  on  3  May  with  cards 
— written  up  to  30  April — showing  for  each  member  dates  of  birth 
and  of  entry,  and  in  the  case  of  cancelments,  date  and  cause  of 
cancelment.  He  promises  to  supply  full  details  of  any  changes  in 
membership  up  to  31  July  by  the  2nd  of  August. 

How  would  you  proceed  with  such  an  investigation  with 
the  view  to  completing  it  in  the  period  mentioned  ?  Assume 
entrants  are  selected  by  medical  examination  and  all  impaired  cases 
are  rejected,  also  that  the  members  are  engaged  in  similar 
occupations. 

*4:.  A  graduation  has  been  made  for  a  select  and  ultimate  table, 
and  you  have  to  decide  whether  the  graduation  of  the  force  of 
mortality  is  smooth.  Explain  generally  what  you  would  do  and  use 
the  figures  in  Table  XIX  of  the  Examination  Tables  as  an  example 
of  the  methods  you  indicate. 

5.  Describe  briefly  the  processes  adopted  in  constructing 
combined  Marriage  and  Mortality  Tables  relating  to  Peerage  males. 

6.  Describe  the  methods  by  which  the  Manchester  Unity 
Whole  Society  Rates  of  Sickness  for  the  first  six  months'  sickness 
were  analysed  into  the  rates  applicable  for  each  week  of  the  first 
six  months. 

7.  Give  two  well-known  formulas  for  graduation  by  summation. 
If  you  decide  to  adopt  one  of  them  in  practice,  which  would  you 
use,  and  why  ? 

8.  Give  a  short  account  of,  and  the  conclusions  to  be  drawn 
from,  a  recent  investigation  made  into  the  mortality  of  assured  lives 
who  had  a  family  history  of  consumjition. 

or 

9.  What  Mortality  Tables  have  been  published  in  connection 
with  the  1911  census  and  what  are  their  characteristics] 

Questions  (8)  and  (9)  are  alternatives.     Only  one  of  them  is  to  be  answered. 

*  A  Short  Collection  of  Actuarial  Tables  will  be  supplied  for  use  in  answering 
this  question. 

Second  Paper. 

1.  State  concisely  how  you  would  proceed  to  analyse  the 
trading  profits  of  a  Life  Office  into  the  various  sources  of  profit 
from  the  information  published  in  the  Board  of  Trade  Returns. 

2  u  2 
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2.  A  Mutual  Life  Office  has  been  valuing  by  0^^  and  O^^^  '^  21  per- 
cent with  0^^  22  per-cent  net  premiums.  Since  its  last  valuation  5 
years  ago,  when  it  gave  a  compound  reversionary  bonus  of  £\  125.  6(7. 
per-cent  per  annum,  it  has  done  a  rapidly  increasing  new  business  and 
its  expense  ratio  has  gone  up  from  13  per-cent  of  the  jjremium  income 
to  15i  per-cent  by  h  per-cent  per  annum.  Depreciation  is  7  per-cent 
of  the  whole  fund  ;  net  rate  of  interest  earned  is  4j  per-cent  before 
allowing  for  depreciation  ;  valuation  loadings  22  per-cent  of  gross 
premiums,  and  miscellaneous  (including  mortality)  profit  0-6  per- 
cent of  the  fund  annually.  The  cost  of  £1  per-cent  compound  bonus 
for  the  quinquennial  period  is  6  per-cent  of  the  fund  at  the  end  of 
the  period.  The  annual  premium  income  is  roughly  10  per-cent  of 
the  fund.  Discuss  the  position  of  the  office  and  whether  you  would 
advise  a  change  in  the  valuation  basis.  Neglect  special  considerations 
due  to  the  war. 

3.  An  Office  has  issued  a  large  number  of  Endowment 
Assurances  maturing  at  certain  ages.  Under  some  of  these  the 
number  of  premiums  payable  is 

Maturity  age  -  age  next  birthday  at  entry  4- 1 

and  under  the  others, 

Maturity  age  -  age  next  birthday  at  entry. 

In  practice,  the  office  either  dispenses  with  the  last  payment 
or  only  charges  a  proportion  of  it  on  each  policy  in  the  first  group, 
and  in  a  valuation  it  assumes  that  on  such  policies  the  final  premium 
will  be  proportionate  to  the  period  from  date  of  last  payment  to 
date  of  maturity. 

Explain  clearly  how  you  would  value  these  policies. 

4.  An  Industrial  Assurance  Company  issues  a  very  large  number 
of  whole  life  assurances  at  monthly  premiums.  The  sum  assured  is 
constant  at  all  ages  for  a  given  monthly  premium  but  the  term  for 
which  the  premiums  are  payable  \'aries  with  the  age  at  entry. 
There  is  also  an  option  to  convert  into  an  endowment  assurance  for 
the  same  sum  assured  by  pajang  the  premiums  for  an  additional 
pei'iod.  How  would  you  classify  these  policies  for  valuation  and 
what  formula  would  you  use? 

5.  "What  methods  can  be  conveniently  used  for  giving  annual 
bonuses  on  industrial  policies  ]  State  which  method  you  prefer, 
and  why. 

6.  A  Life  Office  valuing  by  0^^  and  0*'^'  3  per-cent  and  deriving 
35  per-cent  of  its  surplus  from  favourable  mortality,  gives  each 
policyholder  the  option  of  taking  Bonuses  either  {a)  on  the 
Compound  Bonus  System,  or  {h)  by  way  of  reduction  of  all  future 
premiums,  the  method  selected  at  the  first  distribution  to  be 
adhered  to  at  subsequent  quinquennial  distributions.    Assuming  the 
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majority  of  policyholders  select  («)  and  a  30.?.  per-cent  per  annum 
compound  bonus  to  be  maintained,  how  would  you  calculate  the 
equivalent  bonus  in  the  cases  in  which  (//)  has  been  chosen,  and 
how  would  you  treat  such  policies  in  a  valuation  ] 

7.  In  the  case  of  a  Life  Office  making  an  annual  valuation 
but  only  distributing  profits  quimiuennially,  outline  a  method  by 
which  the  increase  in  the  surplus  disclosed  by  the  valuation  can  lie 
analysed  into  its  different  sources,  such  as  profit  from  mortality,  kc. 

8.  An  Office  declares  its  Bonus  iiuimiuennially  in  the  form  of 
a  Compound  Reversionary  addition  to  the  sums  assured. 

What  machinery  would  you  set  up  in  order  to  estimate  the 
cost  of  the  new  bonus  Avith  a  minimum  of  laljour,  and  how  would 
you  deal  in  the  valuation  with  policies  which  guarantee  the  profits 
of  other  offices  ? 

Would  your  machinery  be  such  as  to  give  the  cost  of  one 
year's  bonus  at  the  end  of  the  first  year  of  the  quinquennium,  two 
years'  bonus  at  the  end  of  the  second  year  and  so  on  ?  If  not,  what 
modification  would  you  make  to  enable  the  cost  of  the  bonus  to  be 
estimated  each  year  during  the  ([uinquenuium  ? 


Third  Paper. 

1.  How  would  you  calculate  premiums  for  a  whole-life  policy 
without  profits,  50  per-cent  of  the  premiums  paid  to  be  returned  at 
age  50  and  50  per-cent  of  subsequent  premiums  at  the  end  of  each 
subsequent  10  years?  How  should  such  policies  be  treated  in  a 
valuation  ] 

2.  On  what  basis  would  you  calculate  annual  premiums  for 
the  following  assurances,  and  what  reserves  would  you  make  for 
(a)  and  [h)  ? 

(a)  Pure  endowments  at  60  on  lives  aged  25  to  40  with 
return  of  premiums  paid  without  interest  in  the  event 
of  death. 

{h)  Deferred  annuities  without  return  of  premiums  in  the 
event  of  death. 

(c)    Without  profit  endowment  assurances. 
Mention  any  points  you  would  have  specially  in  mind  in  fixing  the 
rates  to  be  charged. 

3.  A  policy  is  required  to  cover  the  risk  of  the  survivor  of  two 
brothers  aged  1 3  and  1 9  years,  respectively,  predeceasing  their  father 
aged  50. 

The  brother,  aged  19,  would  be  liable  under  a  whole-life 
policy  to  an  extra  of  2  per-cent  per  annum  for  5  years.  How  would 
you  construct  and  load  the  annual  premium  for  the  risk  ? 
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4.  How  would  you  calculate  the  oflEiCe  annual  i)remiuni 

During  what  status  would  you  require  the  pren\iums  to  be  payable, 
and  why  1 


5.  A  firm,  having  a  large  number  of  employees  in  Northern 
Rhodesia,  Jamaica,  India  and  Southern  Brazil,  has  decided  to 
arrange  for  endowment  assurances  at  50  to  be  effected  on  their 
lives  when  they  are  first  sent  abroad  at  age  25,  the  extra  risk 
being  paid  for  by  a  single  premium.  What  would  you  charge  (a) 
for  each  place  mentioned,  {b)  as  a  general  single  extra  premium  in 
all  foreign  cases  assuming  that  an  equal  number  of  employees  is 
sent  to  each  place  ? 

What  reserves  should  )>e  made  ? 


6.  State  the  various  ways  which  have  been  adopted  in  Great 
Britain  for  contrasting  the  relative  mortality  rates  of  persons  in 
different  occupations.  Can  any  weight  be  attached  to  the  results 
of  the  past  investigations  for  assessing  jn-emiums  for  life  assurance  ? 
State  reasons. 


*7.  It  is  suggested  that  certain  occupation  extra  premiums  on 
whole-life  assurances  effected  at  ages  under  35  should  be  paid  by  a 
single  premium,  returnable  at  age  50  in  the  event  of  survival  to  that 
age.  State  the  methods  and  basis  you  would  adopt  to  work  out  the 
single  premiums,  and  give,  for  age  30,  a  numerical  example  showing 
your  method. 

*  A  Short  Collection  of  Actuarial  I'aljles  will  l)e  supplied  for  use  in  answering 
this  question. 


Fourth  Paper. 

*1.  Table  I  gives  the  whole  business  on  31  December  1914  of 
an  office  which  values  by  0"  3  per-cent.  Table  II  gives  the  revenue 
account  for  1914  excluding  depreciation,  which  amounts  to  £7,000. 
Complete  the  valuation  of  the  business  in  Tal>le  I,  making  any 
special  reserves  you  consider  necessary.  Is  the  office  solvent  ?  If 
so,  do  you  anticipate  that  it  will  in  future  be  able  to  pay  a  bonus, 
and  of  what  amount? 

Note. — All  your  workings,  which  must  be  in  tabular  form,  should  be  shown. 
Assume  that  the  annuities  in  Table  XIV  are  O'*'  Annuities. 
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Table  I. 


Exact 

!         Age 
1     attained 

Sums 
Assured 

Bonuses 

Oflfice 

Annual 

Premiums 

OM  3  % 

Net 
Premiums 

25 

45 
65 
95 

29,000 

72,500 

30,000 

1.000 

1,000 

7,500 

10,000 

1,000 

£ 

600 

2,500 

1,200 

50 

£ 

440 

1,6C0 

900 

35 

Total 

132,500 

19,500 

4,350 

2,975 

Table 

Sevenue  A 

II. 

ccount. 

Kund  on  1  Jan.  1914 
Premiums  (including  w 

extras  of  £750) 
Interest  (less  tax)  ...     . 

..   £42,000 

ar 

4,800 
1,800 

Claims 

Surrenders 

Commission 

E.xpeuses 

Fund  on  31  Dec.  1914  . 

.  £1,975 
975 
325 
325 

.      45,000 

£48,600 

£48,600 

*2.  An  office  distributes  its  surplus  by  a  modified  contribution 
method,  allotting  to  each  policy  the  interest  profit  on  the  reserve 
held  at  the  beginning  of  the  quinqviennium,  and  the  balance  of 
profit  being  divided  in  proportion  to  the  ordinary  premiums  paid 
during  the  quinquennium,  the  bonus  being  declared  as  a  reversionary 
addition  to  sum  assured. 

The  particulars  of  the  business  are  shortly  as  follows  : — 

All  Ordinary  Whole  Life — over  five  years  in  force. 

Total  Reserves  held  at  beginning  of  quinquennium  in 
respect  of  business  in  force  at  end  of  quinquennium 
,£242,000. 

Ordinary  premiums  paid  during  quinquennium  on  policies  in 
force  at  end  of  quinquennium  £138,184. 

Valuation  basis — H^^  3  per-cent  with  usual  adjustment  for 
early  payment  of  claims. 

Surplus  to  be  divided  £31,644. 

Rates  of  interest  earned  during  quinquennium  (net) — 

£3  18.S.    1(1,    £3   19.'.  M.,     M  Is.  Od.,    £4  Os.   6d., 

£4   2.>-.   3d. 
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Calculate  the  actual  reversionary  bonuses,  allotted  to  the 
following  policies,  shewing  each  step  in  your  calculations  : 


Age  at 
Entry 

Present 
Valuation 

Age. 

Sums 
Assured 

Bonuses 

Office  Yearly 
Premiums 

20 
25 
30 
35 

45 

55 
65 
75 

£ 
1,000 

300 
1,500 

750 

£ 

318 
45 

470 

£      *.   d. 
21     7     0 
7     6     6 
42     2     8 
24  12     0 

*t3.  A  purely  life  office,  having  an  annuity  business  of  £80,000 
per  annum,  which  was  valued  at  the  beginning  of  1912  on  the 
British  Offices  Annuitants  3  per-cent  basis,  giving  effect  to  selection, 
at  £700,000,  grants  new  annuities  on  a  British  Offices  Annuitants 
82  per-cent  select  basis,  loaded  2  2  per-cent.  The  amount  of  new 
business  was  as  follows  : — 


1912. 

£5,000  per  annum 

1913. 

5,500 

1914. 

8,000 

purchase  money 


£40,000 
60,000 
80,000 


The  mortality  was  as  expected  for  1912,  1913  and  1914. 
The  rate  of  interest  realised  was  4  per-cent  net.  Depreciation  at 
the  end  of  1914  was  5  per-cent  on  the  fund  for  the  period. 
Discuss  the  position  of  the  fund,  and  the  effect  of  the  new  business, 
making  suitable  allowance  for  initial  expenses. 

*  A  Short  Collection  of  Actuarial  Tables  will  be  supplied  for  use  in 
answering  tliese  questions. 

t  For  the  purposes  of  the  question  it  may  be  assumed  that  two-thirds  of  the 
business  is  on  the  lives  of  females,  and  that  the  British  OiSces  Annuitants  Female 
life  annuities  are  the  same  as  O^m  with  5  years  off  the  age,  and  male  life 
aimuities  as  O^'^^  with  2  years  off  the  age,  and  that  one-half  per-cent  in  the 
rate  of  interest  alters  the  present  value  of  an  annuity  by  5  per-cent. 


Examination  for  Admission  to  the  Class  of  Fellow 
(Part   IV). 

First  Paper. 

1.  For  what  purposes  can  a  tenant  for  life  of  settled  land  create 
a  mortgage  thereon  under  his  statutory  powers  ? 

2.  Distinguish  between  a  negotiable  instrument  and  an  ordinary 
chose  in  action  with  special  reference  to  the  rules  affecting  their 
assignment. 
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3.  Application  is  made  for  the  surrender  value  of  a  policy. 
What  title  would  you  require  to  be  shown,  or  what  enquiries  would 
you  make  when  the  applicant  is 

(a)  Assignee  under  a  voluntary  assignment  1 

(b)  Trustee  under  a  marriage  settlement  ? 

(c)  Mortgagee"? 

4.  What  is  a  shifting  use  and  how  may  it  arise  ? 

In  what  circumstances  can  a  similar  interest  in  personal 
property  arise  1 

A  policy  is  effected  under  the  Married  Women's  Property 
Act  by  a  man  on  his  own  life  for  benefit  of  his  wife  in  the  event  of 
her  sur\'iAing  him.     The  policy  moneys  are  expressed  to  be  payable 

"  (the  wife)  in  the  event  of  her  surviving  the  Assured,  in 
which  event  she  shall  be  trustee  of  the  policy 
moneys  for  her  own  separate  use,  but  otherwise  to 
the  executors,  administrators,  or  assigns  of  the 
Assured." 

Criticise  the  wording  of  the  policy  and  suggest  any  alter- 
native that  seems  to  you  preferable. 

5.  What  precautions  would  you  take  in  paying  moneys  to 
Trustees 

(a)  in  England 

(b)  ,,    Scotland 
and  why  ? 

6.  In  1865  A  executed  a  marriage  settlement  and  assigned  to 
trustees  a  life  policy  on  his  life.  The  settlement  gave  a  life  interest 
to  the  wife  and  the  reversion  after  the  death  of  the  wife  to  the 
children  of  the  marriage. 

In  1910  A  applies  to  surrender  the  policy  and  states  that 
all  his  children  are  of  age,  and  that  they  and  his  wife  are  -tt-illing  to 
concur  in  the  surrender.  The  settlement  makes  no  provision  for 
the  question  of  surrender. 

State  whether  and,  if  so,  on  what  terms  you  would  be 
willing  to  accede  to  the  application,  and  indicate  what  enquiries  you 
would  make  before  proceeding. 

Would  your  attitude  be  affected  if  the  date  of  the  settle- 
ment were  1875  1 

7.  What  are  the  essential  conditions  under  which  the  Court 
will  decree  specific  performance  of  a  contract  1 

Will  the  following  contracts  be  specifically  enforced  1 

(a)  Contract  for  the  sale  of  stock  and  shares. 

{b)  Contract  for  the  sale  and  purchase  of  an  annuity. 
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8.  What  are  the  principal  alterations  in  the  Bankruptcy  Laws 
of  this  country  that  were  eftected  by  the  new  acts  recently  passed  ? 

9.  What  obligation  is  there  on  (a)  the  mortgagor,  {h)  the 
mortgagee  in  the  matter  of  giving  notice  for  repayment  of  a  mortgage 
debt  ? 

A  mortgagor  gives  notice  of  intention  to  repay,  but  at  expira- 
tion of  period  he  is  not  in  a  position  to  meet  his  obligation. 

What  were  the  legal  remedies  availaljle  to  the  mortgagee  if 
lie  wished  to  enforce  payment, 

(a)  In  December  1913  ;     (Jb)  In  December  1914? 

Second  Paper. 

1.  State  concisely  what  special  legislation  aflfecting  soldiers 
there  is  in 

(a)  The  Friendly  Societies  Act,  1896. 

(b)  The  Wills  Act. 

(r)  National  Insurance  Acts. 

2.  What  special  points  arose  for  consideration  in  calculating 
the  ordinary  "reserve  values"  and  "transfer  values"  for  males 
under  the  National  Insurance  Scheme,  and  how  were  they  dealt 
with  1 

3.  A  Widows'  Fund  is  enabled  to  grant  annuities  much  in 
excess  of  the  amounts  supported  by  the  members'  contributions,  &c., 
through  having  an  income  from  an  extraneous  source  which  may  be 
regarded  as  a  perpetuity.  Would  you,  in  a  valuation,  take  into 
account  the  capitalized  value  of  the  perpetuity  and  place  an  estimate 
on  the  liability  which  may  be  incurred  in  respect  of  new  entrants, 
or  in  what  alternative  manner  would  you  deal  with  the  perpetuity  ? 
Assume  the  num1)er  of  new  entrants  to  be  constant  each  year. 

How  would  you  deal  with  the  question  of  withdrawals  in  the 
valuation  1 

4.  Describe,  and  criticize  from  an  actuarial  standpoint,  the 
scheme  of  arrears  under  the  National  Insurance  Act,  1913. 

5.  A  deficiency  is  shcAvn  in  the  valuation  of  a  pension  fund 
in  which  retirement  may  take  place  at  any  age  between  60  and  65. 
It  is  proposed  to  rectify  the  deficiency  by  : 

(a)  the    employers    undertaking   the    liability  for  pension 

payments  up  to  age  65  in  all  cases  of  retirement  before 
that  age,  and 

(b)  an  increase  in  the  rates  of  members'  contributions. 

How  would  you  ascertain  the  relief  afforded  by  {a)  and  the 
required  increase  in  the  rates  of  contributions  1  Assume  pensions 
to  be  calculated  on  the  "average  salary"  basis  and  contributions  to 
be  a  percentage  of  salary. 
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6.  Draft  a  clause  pro\'idiiig  for  the  payment  of  policy  moneys 
direct  to  the  Inland  Revenue  Authorities  in  payment  of  estate 
duties,  and  state  clearly  what  your  procedure  would  be  on  a  claim 
arising  under  the  policy. 

7.  What  are  the  usual  methods  of  rectifying  an  error  in  the  age 
of  the  assured  when  the  discrepancy  is  discovered  (a)  while  the 
policy  is  in  force,  [h)  after  it  has  become  a  claim  1  What  alternative 
methods  have  been  suggested  as  l^eing  more  equitable  ? 

Third  Paper. 

1.  Discuss  concisely  the  various  measures  taken  by  the 
Government  after  the  outbreak  of  war  dealing  with 

(a)  Bills. 

[h)  Currency. 

2.  An  assurance  company  holds,  amongst  others,  the  following 
investments : 

(a)  Imperial  Continental  Gas  Association  Capital  Stock. 

{h)  Cunard  Steamshij)  Co.  4^  per-cent  Mortgage  Debenture 

Stock, 
(c)  Belgian  3  per-cent  Loan,  1914. 
{d)  Brazil  4  per-cent  Loan,  1911. 

At  the  end  of  1914  a  report  was  desired  by  the  Board  of 
Directors  upon  such  securities.  To  what  points  should  attention 
be  drawn  ? 

3.  An  assurance  company  A  proposes  to  acquire  a  proprietary 
assurance  company  B  by  paying  £a  for  its  shares  and  £li  for 
expenses,  Arc.  It  is  suggested  that  the  purchase  should  be  carried 
through  either  as  an  amalgamation  in  which  the  B  policies  are 
treated  as  a  separate  series,  or  as  a  purchase  by  A  of  the  large 
majority  of  the  shares  of  B.  (l)  What  formalities  are  necessary  in 
each  case?  (2)  How  will  the  accounts  of  A  appear  after  the 
completion  of  the  transaction  ? 

4.  The  directors  of  an  assurance  company  haA'e  agreed  to  make 
an  advance  on  security  of  a  large  agricultural  estate  in  England, 
subject  to  the  receipt  of  a  satisfactory  valuation.  What 
information  would  you  ask  the  sur\eyor  to  furnish  in  his  report, 
and  why? 

5.  What  statement  and  certificate  regarding  the  value  of 
investments  are  now  re<iuired  to  be  giAen  at  the  foot  of  insurance 
companies'  balance  sheets  ? 

How   often,   and    by   whom,    must   these    statements   and 
certificates  be  given  in  the  case  of  a  company  transacting 
(a)  Life  Assurance  business  only  ? 
{b)  Life  Assurance  and  other  classes  of  insurance  business  1 
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6.  Sketch  bi'iefly  the  course  of  the  New  York  Exchange  rate 
on  London  during  the  period  August  1914  to  December  1914,  and 
mention  any  steps  which  were  taken  with  the  object  of  regularising 
the  rate.  Was  the  prevailing  rate  during  this  period  an  advantage 
or  otherwise  to  this  country  ? 

7.  A  block  of  American  Kailway  Bonds  is  offered  to  your 
company  as  an  investment.  Indicate  the  nature  of  the  investigation 
you  would  make  before  coming  to  a  decision  as  to  their  suitability. 

8.  For  several  years  past  the  trade  statistics  of  Canada  show 
that  the  imports  each  year  exceed  in  value  the  corresponding 
exports,  whereas,  in  the  case  of  somewhat  similar  countries,  as  e.g. 
Argentina  and  Australia,  the  exports  exceed  in  value  the  imports. 
What  conclusions  do  you  draw  from  these  statistics,  more  partic- 
ularly in  relation  to  the  condition  of  Canadian  finances  at  the 
present  time  and  in  the  near  future  ? 

XoTE. — In  aiisweriiifr  tliis  question  the  candidate  is  not  to  take  into  account 
the  effect  of  tlie  present  War. 


Fouiih  Paper. 

*1.  A,  aged  50,  is  entitled  to  a  life  interest  in  the  undermentioned 
Fund,  which  after  his  death  is  to  be  divided  between  B  and  C,  in 
the  following  proportion  :  a  first  charge  to  B  of  £5,000  free  of  all 
duties  and  expenses,  the  residue  to  be  payable  to  C.  It  is  proposed 
to  a])portion  equitably  the  fund  by  mutual  consent.  Calculate  the 
respective  shares  of  each  of  the  parties.  Assume  income  tax  at 
2.?.  6(/.  in  £  and  death  duties  at  10  per-cent. 

Fund— £5,000  Xew  Zealand  4  per-cent  Inscribed  Stock,  1929. 
£5,000  Grand  Trunk  Railway  Guaranteed  4  per-cent 
Stock. 
£500  Madras  Railway  Annuity,  Class  B,  1956. 

*2.  A  is  entitled  to  the  absolute  reversion  to  the  following 
fund  on  the  death  of  a  lady  aged  70,  the  fund  being  subject  to  the 
payment  of  an  annuity  of  £100  per  annum  to  a  lady  aged  60  and 
£150  per  annum  to  a  lady  aged  55. 

Fund— £5,000  War  Loan  1925-1928. 

£200  East  Indian  Railway  Company,  A  Annuity, 
1953. 
£5,000  on  a  well  secured  Mortgage  jdelding  3|  per- 
cent. 
A  leasehold  house,  unexpired  term  40  years,  ground 
rent  £15  per  annum,  let  at  £150  per  annum. 
Value  A's  interest. 
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3.  In  dealing  with  reversions  submitted  for  purchase,  explain 
what  difficulties  might  arise  in  the  following  cases  and  state  what 
special  precautions,  if  any,  you  would  take  to  deal  with  them  : 

(1)  A  reversion  where  the  reversioner  is  one  of  the  trustees. 

(a)  AVhen    the   reversioner  is  entitled    to  the    whole 
fund. 

{h)  "When  the  reversioner  is  only  entitled  to  a  share  of 
the  fund. 

(2)  A   reversion    to    land    held    in    trust   for   persons    in 

succession  and  not  subject  to  a  trust  for  conversion. 

(3)  A  contingent  reversion. 

4.  You  are  requested  to  value  the  assets  of  a  reversionary 
company  which  consist  entirely  of  reversions  and  life  interests. 
These  assets  have  not  been  valued  since  the  31  December,  1908, 
when  a  valuation  was  made  on  a  4A  per-cent  basis,  the  Carlisle 
table  being  used  for  the  reversions.  Draft  a  report  to  the  company 
dealing  specially  with  the  following  points  : 

(«)  The  rate  of  interest  and  table  of  mortality  to  ])e 
adopted  in  your  valuation  distinguishing,  if  you  think 
fit,  between  the  reversions  included  in  the  valuation 
made  at  the  31st  December,  1908,  and  the  new 
purchases  since  that  date,  which  may  be  assumed  to 
form  one-third  of  the  total  investments. 

{h)  The  prices  at  which  the  Stock  Exchange  investments 
included  in  the  funds  in  reversion  should  be  valued. 

*5.  A,  aged  55,  is  entitled  to  a  life  interest  in  the  following 
fund  and  to  the  reversion  to  the  whole  fund  on  the  death  of  his 
wife,  aged  53,  without  issue, 

£5,000  21  per-cent  Consols. 
£5,000  War  Loan  1925-1928. 

£5,000  Midland  Railway  2i  per-cent  Deljenture  Stock. 
What  is  the  value  of  his  interest "? 

*6.  A  whole-life  policy  for  £10,000,  with  reversionary  bonuses 
of  £5,600,  in  a  first  class  office  which,  at  its  last  quinquennial 
valuation  at  the  end  of  1913,  gave  a  30/-  compound  reversionary 
bonus,  is  offered  for  sale.  The  life  assured  is  aged  70  and  the 
annual  premium  is  £250.  Interim  bonuses  are  given  at  the  rate  last 
declared.  What  is  the  market  value  of  the  policy  if  a  premium  is 
now  due  and  unimid  1 

*  A  Short  Collection  of  Actuarial  Tables  will  be  supplied  for  use  iii, 
answering  these  questions. 
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PROCEEDINGS  OF  THE  INSTITUTE.— Session  1914-1915. 


First  Ordinary  Meeting,   30  November  1914. 
The  President  (Mr.  Eenest  Woods)  in  the  Chair. 
The  President  delivered  an  Inaugural  Address. 


Second  Ordinary  Meeting,  21  December  1914. 
The  President  (Mr.  Eenest  Woods)  in  the  Chair. 

Mr.  Henry  Edwin  Jones,  F.F.A.,  was  duly  elected  an  Associate  of  the 
Institute. 

A  paper  entitled  "Canadian  ^Mortgages  regarded  as  a  field  for  the  invest- 
ment of  the  Funds  of  British  Life  Assurance  Companies,  with  some  general 
notes  on  Canadian  indebtedness,"  was  read  in  abstract  by  the  Author,  Mr. 
A.  D.  Besant. 

The  following  gentlemen  took  part  in  the  discussion  : — Sir  Thomas 
Whittaker  and  Mr.  F.  \V.  Hirst  (visitors),  :Messrs.  Owen  Kentisb,  G.  H. 
Lawton,  S.  G.  Warner,  Geoffrey  Marks,  and  the  President. 


Third  Ordinary  Meeting,  25  January  1915. 
The  President  (Mr.  Eenest  Woods)  in  the  Chair. 

A  paper  entitled  "  The   Analysis  of  Life  Office  Expenses,"  was  read  in 
abstract  by  the  Author,  Mr.  C.  H.  Maltby. 

Mr.  H.  J.  Rietschel  and  Mr.  S.  G.  Warner  spoke  on  the  paper. 


Fourth  Ordinary  Meeting,  22  February  1915. 
The  President  (Mr.  Eenest  Woods)  in  the  Chair. 

A  paper  entitled  "  Practical  Points  in  connection  with  the  Formation 
and  Valuation  of  Pension  Funds,  with  a  Note  on  Group  Assurances,"  by 
Messrs.  J.  Burn  and  F.  P.  Symmons,  was  read  in  abstract  by  Mr.  Symmons. 

The  following  gentlemen  took  part  in  the  discussion  : — Messrs.  T.  Tinner. 
E.  C.  Thomas.  V.  Marr,  J.  Bacon,  H.  H.  Austin,  C.  R.V.  C.utts,  T.  G.  Ackland, 
and  tbe  President. 


Fifth  Ordinary  Meeting,   29  March  1915. 

The  President  (Mr.  Eenest  Woods)  in  the  Chair. 

A  paper  entitled  "  Two  Notes  on  Questions   of  Office  Practice,"  by  Mr. 
R.  Todhunter,  was  submitted. 
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The  following  gentlemen  took  part  in  the  discussion  : — Messrs.  E.  C 
Simmonds,  C.  C.  Monkhouse,  C.  R.  V.  Coutts,  R.  G.  Salmon,  and  W.  Palin 
Elderton. 


Sixth  Ordinary  Meeting,  26  April  191-5. 

The  President  (Mr.  Eenest  Woods)  in  the  Chair. 

A  paper  entitled  "  The  New  National  Life  Tables."  was  read  in  abstract 
by  the  Author,  Mr.  George  King. 

The  following  gentlemen  took  part  in  the  discussion  : — Dr.  A.  Newsholme, 
Dr.  T.  H.  C.  Stevenson,  and  Dr.  E.  C.  Snow  (visitors),  Sir  Alfred  Watson. 
Messrs.  S.  J.  Rowland,  A.  Henrv,  T.  G.  Ackland,  and  S.  J.  Gunnincrham. 


The  Sixty-Eighth  Annual  General  Meeting,   10  June  1915. 

The  President  (Mr.  Ernest  Woods)  in  the  Chair. 

The  proceedings  at  the  Annual  General  Meeting  will  be  found  on 
page  415. 

REPORT,    1914-1915. 

The  Council  have  the  pleasure  to  report  to  the  Members  upon  the 
progress  of  the  Institute  during  the  Session  of  1914-1915,  the  sixty-seventh 
year  of  its  existence. 

There  has  been  an  increase  of  35  in  the  total  number  of  members,  as 
compai-ed  with  the  previous  year.  At  the  end  of  the  official  year  in 
which  the  Institute  was  incorporated  hy  Royal  Charter  the  number 
of  Members  was  434;  twenty  years  later,  at  31  March  1905,  it  was 
881.     Since  that  time  the  numbers  have  been  as  follows: 


On 

31  yarch 

Fellows 

Associates 

Students 

Coriesponding 
Members 

Total 

1906 

232 

301 

367 

22 

922 

1907 

248 

303 

383 

22 

956 

1908 

253 

313 

421 

22 

1,009 

1909 

254 

325 

400 

19 

998 

1910 

259 

335 

348 

21 

963 

1911 

267 

339 

308 

20 

934 

1912 

278 

354 

268 

20 

920 

1913 

282 

355 

252 

19 

908 

19U 

295 

358 

238 

19 

910 

1915 

304 

361 

263 

17 

945* 

*  This  includes  a  certain  number  of  Members  (most  of  whom  are  on 
military  or  naval  service)  whose  names  have  been  retained  on  the  list  althouqh 
their  subscriptions  hare  not  been  paid. 
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The  following  fcchedule  sliovvs  tlie  additions  to,  and  the  changes  and  losses 
in  the  membership  which  have  occurred  during  the  year  ending  31  March  last: 

Schedule  of  Membership,  31  March  1915. 


Corres- 

Fellows 

Associates 

Students 

ponding 
Members 

Total 

i.  Number     of     Members 

in    each     class     on 

31  March  1914 

295 

358 

238 

19 

910 

ii.   Withdrawals  by 

(1)  Death    . 

5 

4 

1 

.'1 

17 

(2)  resignation    or 

14 

otherwise  . 

2 

290 

352 

237 

896 

ill.  Additiousto Membership 

(1)  By  Election  . 

1 

...   \ 

(2)  IJy  Examination   . 

38 

...    \ 

49 

(3)  Uy  He-instatement 

... 

4 

6 

...  J 

290 

357 

281 

17 

945 

iv.  Transfers 

(1)  By  Examination: 

from  Associates 

14 

io  Fellows 

14 

304 

343 

281 

17 

945 

(2)  By  Examination: 

from    Students 

18 

to  Associates    . 
V.  Ntnuber    of    Members 

18 

in     each     class    on 

31  March  1915 

304 

361 

263 

17 

945 

There  are  also  188  candidates  admitted  as  Probationers,  and  72  as 
Students  conditionally  on  their  passing  Paii  I  of  the  Examination.  These 
are  not  included  in  the  above  Schedule  of  Membership.  The  numbers  in 
these  two  classes  since  31  March  1909  have  been  as  follows  : 


On  31  March 

Probationers 

Conditional 
Students 

On  31  March 

Probationers 

Conditional 
Students 

1910 
1911 
1912 

141 

160 
181 

42 
58 
59 

1913 
1914 
1915 

197 
200 
188 

55 
67' 
72 

The  Council  have,  with  great  regret,  to  report  the  loss  by  death, 
since  the  last  Annual  fleeting,  of  seven  Fellows,  Sir  G.  F.  Hardv.  K.C.B., 
Messrs.  F.  Addiscott,  H.  P.  Calderon,  J.  Chisholm.  A.  Hewat.  H.  W.  Manly, 
and  T.  B.  Winser ;  six  Associates,  Messrs.  E.  Corbie,  M.  Fox,  R.  Jernian, 
J.  Kearrv,  F.  C  Mann,  and  H.  J.  Pearce  ;  one  Student,  Mr.  E.  W.  Cox  ; 
and  two  Corresponding  Members,  Dr.  J.  Klang  and  M.  Paul  Guieysse. 

By  the  death  of  Sir  George  Hardy  actuarial  science  has  sustained  a 
severe  loss.  He  had  been  a  member  of  the  Institute  for  nearly  forty  years, 
and  was  President  in  1908-10.  Few  members  of  the  profession  have  left 
a  more  memorable  record  of  original  work,  or  have  produced  so  deep  an 
impression  on  contemporary  actuarial  thought. 
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Mr.  Manly,  who  was  President  in  1898-1900,  had  been  a  member  of 
the  Institute  for  fifty-four  years,  and  during  that  time  rendered  valuable 
service  to  the  profession.  He  was  a  frequent  contributor  to  the  Journal, 
and  was  a  constant  attendant  at  the  meetings.  In  later  years  he  devoted 
much  of  his  time  to  original  work  in  connection  with  Staff  Pension  Funds. 

The  Council  greatly  regret  that  two  Members,  2nd  Lieut.  Frederick  C. 
Mann  and  Private  Edgar  Corbie,  have  been  killed  in  action. 

At  this  great  crisis  in  the  history  of  the  Empire  the  actuarial  profession 
has  responded  loj-ally  to  the  call  for  personal  .service.  Over  180  Members 
and  Probationers  of  the  Institute  in  the  United  Kingdom  and  the 
Colonies — representing  a  very  large  proportion  of  those  of  military  age — 
are  known  to  have  joined  the  Army  or  Navj'.  The  Council  have  jjiven 
instructions  that  a  list  of  Members  serving  with  the  Forces  shall  be 
compiled  for  future  publication. 

The  Annual  Subscriptions  and  the  Entrance  Fees  appearing  in  the 
Kevenue  Account  amounted  to  £2,111.  Ws.  Od.,  as  compared  with 
£2,064.  6s. Oct.,  received  in  the  previous  ^-ear.  The  Income  and  Expenditure 
for  the  j-ear  were  £2,612.  14*.  lOd.,  and  £2,125.  17*'.  7d.  respectively. 

The  following  papers  were  submitted  at  the  sessional  meetings  of 
the  Institute,  namely  : 

30    November    1914. — Inaugural  Address  by    the    President,  Mr.    Ernest 
Woods. 

21  December    1914. — "Canadian    Mortgages    regarded  as  a  field  for  the 

Investment  of  the  Funds  of  British  Life  Assurance  Companies,  with 
some  general  notes  on  Canadian  Indebtedness." — Mr.  A.  D.  Besant. 

25  January  1915. — "  The  Analysis  of  Life  Office  Expenses." — Mr.  C.  H. 

Maltby. 

22  February    1915. — "  Practical  points  in  connection  with  the  formation 

and  valuation  of  Pension  Funds,  with  a  note  on  Group  Assurances." — 
Messrs.  J.  Burn  and  F.  P.  Symmons. 
29  March  1915. — "Two  Notes  on  Questions  of  Office  Practice." — Mr.  R. 
Todhunter. 

26  April  1915. — '•  The  New  National  Life  Tables."—  Mr.  George  King. 

For  tlie  Examinations  held  in  the  United  Kingdom  and  the  Colonies 
on  19,  20.  21,  22,  23  and  24  April  1915,  143  entries  were  received, 
namely  : 

65  for  Part       I. 

(§)3. 


65 

for 

Part 

I. 

2 

,, 

,, 

I, 

35 

J, 

jj 

IL 

22 

,, 

,, 

III. 

19 

,, 

>> 

IV. 

The  results  will  be  duly  announced.  The  Council  warmly  acknowledge 
the  valuable  services  of  the  Board  of  Examiners,  and  also  those  of  the 
Honorary  Supervisors. 

The  Council  have  appointed  a  Committee  to  consider  the  question  of 
formulating  a  uniform  scheme  of  Pension  Fund  notation. 

At  the  Annual  Meetings  of  1913  and  1914  references  were  made  to 
the  proposed  formation  of  a  Research  Bureau.  The  Council  have  to  report 
that  further  consideration  of  the  proposal  has  been  deferred  until  after  the 
conclusion  of  the  "War. 

As  announced  at  the  January  meeting,  the  International  Actuarial 
Congress,  which  was  to  have  been  held  at  Petrograd  this  year,  has,  owing 
to  the  AVar,  been  indefinitely  postponed. 
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Rtcenuf   Account  J  or  the 


1914. 

£      s.  <l. 

9,523     7  9 

385  10  6 

331     4  S 

10.240    2  11 

873  12  0 

720     6  0 

258     6  0 

109     4  0 

1,961     8  0 

6     r,  0 

1,967  14  0 

12  12  0 

42    0  0 

42    0  0 

96  14  0 

127    in 


Ainomit  of  Funds  at  tlie  begiiiiiiujr  of  tlie  year — 

General  Fund   (including   Stock  of   Publications,  other 
tliaii  Journal)         ....... 

Messenger  Legacy  Fiiml         ...... 

Urown  Prize  Fund         ....... 


Subscriptions — 
Fellows 
Associates 
Students 
Probationers 


Fines  on  Reinstatement 


Entrance  Fees — 
Associates 
Students 
Probationers 


1915. 


338  11  s 

11  11  3 

9  IS  9 

360     1  8 


Balance  of  Publications  Account 

Dividends  and  Interest  — 
General  Fund 
Messenger  Legacy  Fund 
Brown  Prize  Fund 


9,922     0 

3 

397     1 

9 

341     3 

•5 

10.660 

5 

915  12 

0 

740     5 

0 

282     9 

0 

100     5 

6 

2,038  11 
2     2 


2.040  13 

6 

8 

8 

0 

36 

15 

0 

25 

14 

rt 

70  17 
131   19 

6 
6 

347 

1 

5 

11 

18 

3 

10 

4 

8 

369     4     4 


£12,791  12     6 


£13,273     0     3 


PublicationK  Account  for  the 


£    s.  a. 

343     8  8  Stock  (excluding  Journal)  at  tlie  beginning  of  the  year     .... 

31  18  5   Cost  of  Index  to  Transactions  of  Seven  International  Actuarial  Conqre.'tse.s 

23     2     6  Cost  of  Tieprmt  of  Text-Book,  Part  I 

20     1  7  Binding  and  Advertising  .......... 

127     1  11   ]5alance  


£545  13     1 


£      s.    d. 
252  16     6 


14  15 
131  19 


£399  11     4 


Balance  Sheet. 


£  s.  d. 

9,922  0  3  General  Fund     . 

233  9  2  Messenger  Leg:icy  Fund 

163  12  7  Accumulated  Dividends 


597 

1 

9 

200 

0 

0 

Brown  Prize  Fund 

141 

3 

5 

.Accumulated  Dividends 

I.IABILITIKS. 


.Ml     3     5 

122  17     0   Kxamination  Fees  for  year  1915 
47     6     1  Sundry  nnpaid  Accounts    . 


£     *.     d. 

233     9     2 
175  10  10 

£      s. 
10,386  14 

7 

d 

409     0 

0 

200     0     0 
151     8     1 

351      8 

1 
11  117    " 

g 

.       SO  17 
12  10 

C 

I 

£10,830     8     6 


£11,240     9     9 
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year  ending  31   March  1915. 


CCr. 


1914. 

£      s.  d. 

707  12  4 

86     5  0 


793  17 

4 

323 

14 

0 

470 

3 

4 

67 

15 

3 

76  10 

8 

334 

1 

7 

214 

4 

0 

119 

17 

7 

333 

7 

6 

249 

7 

6 

84 

0 

0 

600 

0 

0 

393 

14 

0 

78 

S 

3 

17 

1 

2 

30 

9 

11 

134 

18 

2 

44 

3 

3 

4 

5 

4 

1,303 

0 

3 

10 

0 

0  . 

1 

10,660 

5 

5  J 

'12,791 

12 

6 

Journal — 

Printing  of  Xos.  258,  259,  260,  261 
Editorial  Expenses 

Less  Sales  during  tlie  year    . 

Library — Binding,  Purchases,  &c. 
Meetings       ...... 


E.^caminatiou  charges    ..... 
Less  Fees  received  from  Candidates  (1914) 


Tutors  for  classes  in  Parts  1  and  II 
Less  Fees  received  from  Students 


Office  Expenditure - 


£ 
561 


1915. 

s.    d.         £ 
6     2 


86 

5 

0 

647 
215 

11 

6 

2 

4 

432  4  10 

. 

46  10  5 

59  5  3 

329  2  0 

274  1  0 

55     1     0 


253 
127 


I     0 

1     0 


-Kent     .... 
Salaries 

House  expenses    . 
Corporation  Duiy 
Fire  and  other  Insurance 
Stationery  and  Printing 
Postage  and  Telegrams 
Sundries 


Donation  to  Kapier  Tercentenarii  Celebration 

Donation  to  H.R.H.  The  Prince  of   Wales'  National  Relief 

Amount  of  Funds  at  the  end  of  the  year  as  per  Balance 


Uxawined  and  found  correct,  1  May  1915. 
W.  G.  TITMUSS,  ) 

ARTHUR  TAYLOR,  [Auditors. 

ROBT.  S.  B.   SAVERY,      ) 


126 

0 

0 

600  0 

0 

416  7 

0 

85  1 

11 

28  11 

2 

117  16 

9 

39  16 

10 

14  2 

5 

1,301 

16 

1 

Fund  . 

105 

6 

0 

Sheet  . 

11,147 

2 

8 

year  ending  31  March.  1915. 


£13,273     0    3 


X.      s.    d. 

292  16     7  Sales  (excluding  Journal)         .... 
2n2  16     6  Stock  (excluding  Journal)  at  the  end  of  tiie  year 


197 
202 


s.  d. 
8  11 
2     5 


£54.-)  13     1 


Examined  and  found  correct,  1  Mai/  1915. 
W.  G.  TITMUSS,  ) 

ARTHUR  TAYLOR,  [  Auditon 

ROBT.    S.  B.  SAVERY,      ) 


£399  11     4 


8L  March  1915. 


£ 

.f. 

2,-570 

0 

1,008 

0 

1,980 

0 

8.33 

0 

1,431 

0 

937 

8 

890 

0 

4S0 

16 

2.52 

16 

645     8 


10,8.30    8 


d.  ASSETS. 

0  £3,000  Natal  3  per-cent  Inscribed  Stock 

0  £1,200  Metropolitan  Railway  3^  per-cent  Debenture  Stock    . 
0  £2,000  Great  Eastern  Railway  4  per-cent  Debenture  Stock    . 
0  £1,000  Great  Northern  Railway  Preferred  Ordinary  Stock     . 
0  £1,350  Great  Western  Railway  4}  per-cent  Debenture  Stock 
0  £1,000  Dominion  of  Canada  3^  per-cent  Registered  1930-50  Sto.k 
0  £1,000  New  South  Wales  34  p'er-cent  Inscribed  1930-50  Stock      . 
0  £600  Belgian  Government  3"  per-cent  Sterling  Loan  of  1914 
6  Stock  of  Publications  (excluding  Journal)  in  hand 
Cash  on  Deposit  Account        ..... 

0  Cash  on  Current  Account  and  in  hand    . 

Subscriptions  in  Arrear  ...... 

Examined  and  found  correct,  1  May  1915. 
W.  G.  TITMUSS, 
6  ARTHUR  TAYLOR,  \  Auditor.i. 

=i  ROBT    S.  B.  SAVERY\ 


£  *.  d. 

2,370  0  0 

1,008  0  0 

1,980  0  0 

835  0  0 

1,431  0  0 

937  8  0 

S90  0  0 

^80  16  0 

202  2  5 

500  0  0 

417  3  4 

189  0  0 


£11,240     9     9 


2  E  2 
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During  the  Session  the  honour  of  Knighthood  was  conferred  upon 
Sir  A.  W.  Watson.  The  Council  have  oonvej'ed,  by  resolution,  the 
congratulations  of  the  profession  to  their  distinguished  colleague. 

The  stock  in  hand  of  the  Institute  publications  on  31  March  was  as 
follows  : 


No.  of  Copies 
25,557 
746 
193 
636 
739 
448 

1,117 


40  in  c 

loth 

2,337  ill  paper 

1,533 

1,213 

716 

1,454 

953 

1,533 

323 

267 

679 

646 

801 


1,500 


Description  of  Work 
Parts  of  Journal. 
Iu(le.\  to  Vols.  1  to  40. 
Text-Bvok,  Part  II  (Second  Edition). 
Goveriuneut  Joint- Life  Annuity  Tables 
Select  Life  Tables. 
A  Short  Collection  of  Actuarial  'I'ables  (>iew 

Edition). 
Frequency-Curves  aiul    Correlation  (W.   P. 

Ehlertou). 
(  Lectures  on   Finance  ami    Law   (Clare  and 
I       Wood  Hill). 
Lectures    on    the    Companies    Acts    (A.   C. 

Clausou). 
Lectures  on  the  Law  of  ^Mortgaj^e  (\V.  G. 

Hayter). 
Lectures   on  the    Measurement   of    Groups 

aiul  Series  (A.  L.  Bowley). 
Lectures  on  the  Construction  of  Tables  of 

Mortality,  &c.  (Sir  G.  F.  Hardy,  K.C.B.). 
Lectures   on   Stock   E.xchange   Investments 

(J.  Burn). 
Lectures     on     Friendly     Society     Finaiuie^ 

(Sir  A.  W.  Watson). 
South  African  War  Mortality  (F.  Schooling 

and  E.  A.  Rusher). 
Life  Assuiauce  Law  (A.  R.  Barraud). 
British  Offices'  Valuation  Tables. 
Transactions  of   the    Second    International 

Congress  of  Actuaries. 
Inde-x    to    Transactions    of    Seven    Inter- 
national Actuarial  Congresses. 
E.xaniinatiou  Questions,  1911-14. 


The    Text-Book,  Part   I,  is  under  revision,  and  will  be  republished   at   an 
early  date. 

11  May  1915. 
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EXAMINATIONS,   1915. 

Examinations  were  held  on  the  19th,  20th,  21st,  22nd,  23rd,  and  2-lth 
of  April  1915,  in  the  United  Kingdom,  the  Colonies,  and  India,  at  London, 
Liverpool,  Edinburgh,  Dublin,  Melbourne,  Sydney,  Perth,  Wellington, 
Montreal,  Toronto,  Ottawa,  Winnipeg,  Bombay,  Calcutta,  with  the  following 
results. 

The  successful  candidates  are  placed  in  two  classes  only,  the  names, 
being  printed  in  alphabetical  order  in  each  class. 
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Part  I. 

Sixty-five  candidates  sent  in  tlieir  names,  of  wlioui  fiftv-six  piesented 
themselves  (thirty-three  in  the  United  Kingdom,  and  twent}' -three  in  the 
Colonies),  and  thirteen  passed,  namely  : — 

Class  I: 

Xoiie. 


Clas.^  JJ. 


Bray,  J.  F.  L. 
Innes,  F.  F. 
Keene,  H.  P. 
Kitson,  E.  W. 
Mahon,  J.  B. 
McLean,  J.  V. 
Marriott,  A. 


Rao,  B.  L. 
Shrewsbur}-,  A.  H. 
Snowdon,  S.  F. 
Takeshita,  S. 
Thorpe,  A.  H. 
AVilliams,  E. 


Part  II. 

Thirty-five  candidates  sent  in  their  names,  of  whom  twenty-nine 
presented  themselves  (twenty-four  in  the  United  Kingdom,  and  five  in  the 
Colonies,  and  eleven  passed,  namely:  — 


Brown,  S.  P. 
Clegg,  C. 
Fielden,  G.  S. 
Fox,  G.  A. 
Grantham.  G.  H. 
Kerr.  A.  P.  T. 


Class  I  : 

None. 

C/«A-.s-  II: 

Klagge,  0.  C.  J. 

Little,  R. 

McConney,  E.  M 

Sheehan,  P.  F. 

Thompson,  F.  A. 

Part  III. 

'^  Twenty-two  candidates  sent  in  their  names,  of  whom  twenty 
presented  themselves  (sixteen  in  the  United  Kingdom,  and  four  in  the 
Colonies),  and  thirteen  passed,  nameh"^ : — 


Class  I: 
Xone. 
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Class  II . 


Brown,  P.  G. 
Carey,  N.  L. 
Fortington,  H.  A. 
Harrington,  E.  W. 
McConaghy,  C.  A. 
McCormack.  P.  H. 
Marshall,  A.  W. 


Menzler,  F.  A.  A. 
Ruddle,  F. 
Tayler,  H.  H. 
Underwood,  R.  E. 
Wallis,  H. 
Wilton,  H.  G. 


Paet    IV. 

Nineteen  candidates  sent  in  their  names,  of  wlioni  eighteen  presented 
themselves  (fifteen  in  the  United  Kingdom,  and  three  in  the  Colonies),  and 
ten  passed,  namely  : — 

Class  I: 

None. 


Class  II. 


fBarrett,  W.  G. 
tBennett,  S. 
tClarke,  H.  T. 
fCraig,  W.  G. 
t Jackson,  H.  M. 


fPeter,  J.  C. 
tStocks,  J. 
tSturgeon,  R.  W. 
fWiUiamson.  W.  W 
t Wisdom,  S.  H. 


Those  marked  (t)  have  now  completed  tlie  Examination  for  the  Class  of  Fellow. 


Paet  I,  §  3. 

(Compound  Interest  and  Annuities.) 

Two  candidates,  who  had  alread}'  passed,  or  been  exempted  from 
Part  I  of  a  Syllabus  prior  to  1908,  entered  for  this  section  alone  and 
presented  themselves  in  the  United  Kingdom,  neither  of  whom  passed. 


By  Order  of  the  Council, 


W.   PALIN   ELDERTOX, 

Chairman  of  Board  of  Examiners. 


A.  1).  BESANT, 
J.  BURN, 

Joint  Honoram  Secretaries. 


28  June  1915. 
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PROCEEDINGS   AT  THE   ANNUAL   GENERAL   MEETING. 

The  Sixty-eighth  Annual  General  Meeting  of  the  Institute  was  held  at 
Staple  Inn  Hall  on  Thursday,  10  June  191o,  the  President  (Mr.  Ernest 
Woods)  being  in  the  Chair. 

The  Report  of  the  Council  having  been  taken  as  read, 

The  Peesident,  in  moving  the  adoption  of  the  Report  and  Accounts, 
said  that  no  President  of  the  Institute,  since  its  foundation,  had  ever  had  to 
propose  such  a  resolution  at  a  more  eventful  or  momentous  time.  With 
the  minds  of  the  Members  fixed  on  the  great  fight  for  liberty,  humanity, 
and  civilization  in  wliich  the  nation  was  taking  part — wounded  at  heart  as 
so  many  were  by  the  loss  of  those  near  and  dear— it  was  more  than  difficult, 
it  was  practically  impossible,  to  concentrate  attention  on  the  comjoaratively 
smaller  matters  concerning  the  Institute.  They  were,  however,  more 
fortunate  than  some  of  their  Continental  friends,  in  tlie  fact  that  they  had 
been  able  to  cvlvyj  on  their  work  throughout  the  Session. 

The  date  of  the  present  meeting  had  been  fixed  just  a  year  ago  at  a  later 
date  than  usual  so  as  to  permit  ma.uy  of  the  Members,  who  would  otherwise 
have  been  prevented,  to  take  part  in  the  Eighth  International  Congress  of 
Actuaries  which  Avas  to  have  been  held  last  week  in  Petrograd.  That 
Congress,  as  was  already  known,  had  been  indefinitely  postponed,  to  the 
disappointment  of  all,  and  he  asked  permission  to  read  a  message  which  he 
had  received  within  the  last  few  days  from  the  Russian  Actuarial  Society — 
'•  We  desire  to  inform  j'ou  that  we  deplore  the  impossibility  of  receiving  vou 
as  our  guests  at  the  time  appointed,  but  we  associate  ourselves  with  you 
in  heart  and  spirit  in  the  glorious  cause  of  justice  and  of  civilization  which 
our  countries  are  defending.  Assured  that  the  near  future  will  ensure  the 
triumph  of  justice  and  will  enable  us  to  hold  our  projected  Congress,  we, 
though  far  awaj',  send  you  our  best  wishes  for  j'our  success  and  prosperity." 
(Applause.) 

He  had  also  received  a  letter  from  their  esteemed  friend,  M.  Quiquet. 
the  General  Secretary  of  the  Institut  des  Aetuaires  Frangais,  who  stated 
that  that  body  had  been  unable  to  hold  its  usual  meetings  and  that  its 
activities  had  been  confined  to  the  issue,  by  M.  Quiquet,  of  letters  to  his 
colleagues  giving  information  as  to  the  whereabouts  of  their  Members,  and, 
alas,  reporting  deaths  and  wounds.  M.  Quiquet  sent  his  best  wishes  to  the 
Institute  for  the  happy  return  of  such  of  its  ^Iembers  as  had  gone  to  the 
Front,  for  they  testified  by  their  number  to  the  noble  efFort  that  all  social 
classes  in  the  United  Kingdom  were  making  in  the  fight  which  was  the  fight 
of  both  nations.     (Applause.) 

Their  friend,  M.  Begault,  also  wrote  that  he  and  Mme.  Begault  had  felt 
it  their  duty  lo  remain  in  Brussels,  as  had  also  MM.  Lepreux,  Hankar,  and 
Maingie.  M.  Begault  hoped  that  we  in  this  country  were  not  passing 
through  the  horrible  time  thej'  had  had  to  endure  for  ten  months.  "  Assuredh' 
our  cause  is  lovel}' — England  has  acted  nobl}'  against  those  who  have 
attacked  us.  but  in  the  moments  of  solitude  we  think  of  those  who  are 
constantly  risking  their  lives  for  the  liberty  of  the  world.''  (Applause.) 
He  was  sure  that  the  Members  would  wish  him  in  their  name  to  write  to 
his  correspondents  letters  of  greeting  conveying  best  wishes  for  their  pros- 
perity and  the  early  victoiT  of  the  united  cause. 

The  list  of  losses  by  death  which  the  Institute  had  suffered  during  the 
year  was  a  long  one,  and  it  included  the  names  of  men  who  had  done  pre- 
eminently good  work  for  the  Institute  and  the  profession.  First  anions; 
them  was  that  of  Sir  G.  F.  Hardy,  K.C.B. — to  whose  memory  he  had  paid 
an  inadequate  tribute  in  his  Presidential  address.  Before  next  session  he 
hoped  that  there  might  be  seen  in  the  Hall  a  bust  of  Sir  George,  which  the 
Council  had  asked  a  distinguished  sculptor  to  complete.  It  had  been  partly 
executed  in  their  dear  friend's  lifetime.  All  the  Members  would  have 
received  a  circular  as  to  another  memorial — of  a  more  personal  and  intimate 
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nature  — to  which,  he  heard,  there  had  been  that  ready  response  which  all 
must  have  anticipated — and  as  to  which  Sir  Gerald  liyan,  ti\e  Chairnian  of 
the  Committee  which  had  the  matter  in  hand,  would  make  a  statement 
before  the  meeting  adjourned. 

Mr.  Manly  had  been  a  Past-President,  and  he  had  had  the  opportunity 
of  referring  to  the  good  work  which  that  gentleman  had  done  for  the 
profession,  at  the  meeting  in  Januar}'.  Mr.  Hewat  had  been  President  of 
the  Facult}'  of  Actuaries  in  Scotland,  and  among  the  other  names  were  those 
of  2nd  Lieut.  Frederick  C.  Mann,  Private  Edgar  Corbie,  and  Private  Elliott, 
names  which  would,  hereafter,  have  attached  to  them,  in  letters  of  gold, 
'■  killed  in  action  " — the  first  of  their  members,  but  he  feared  not  the  last, 
to  fall  in  their  country's  cause. 

The  Report,  which  was  in  all  the  Members'  hands,  was,  in  the  main,  one 
of  progress,  though  slow.  They  had  continued  their  customary  meetings, 
and  some  of  the  discussions  to  which  the  papers  had  given  rise  had  been 
of  a  very  interesting  character.  Whether,  if  the  war  continued  through 
next  winter,  it  would  not  be  wiser  to  omit  some  of  the  monthly  meetings, 
would  be  a  question  which  would  come  up  for  decision  by  the  Council  in  due 
course.  The  Hon.  Secretaries  informed  him  that  papers  were  still  wanted 
for  next  session,  and  he  would  ask  the  Members  to  keep  in  mind  the  new 
regulations  recentl}'  issued  by  the  Council  for  the  conduct  of  the  monthly 
meetings — and  more  especially  the  suggestions  as  to  the  preparation  of 
papers. 

The  number  of  Members  in  every  class,  Fellows,  Associates,  and  Students, 
had  increased.  The  number  of  Probationers  alone  had  decreased,  andthat  was, 
no  doubt,  partly  due  to  so  many  young  men  having  joined  the  forces.  The 
only  set-back  was  a  fall  in  the  number  of  candidates  for  examination,  143 
this  year  against  277  last  year— a  feature  which  was  inevitable  in  the 
circumstances.  There  was  one  item  in  the  accounts  to  which  he  would 
specially  refer,  namely,  the  donation  to  H.R.H.  the  Prince  of  Wales'  National 
Relief  Fund,  which  he  was  sure  few  in  the  Hall  would  have  wished  to  see 
omitted.     (Hear,  hear.) 

Towards  the  end  of  the  Report  would  be  noticed  a  paragraph  stating 
that  the  further  consideration  of  the  proposal  to  form  a  Research  Bureau 
had  been  deferred  until  after  the  conclusion  of  the  war,  and  in  that  con- 
nection he  desired  to  call  serious  attention  to  proposals,  which  he  understood 
were  being  put  forward,  as  to  the  registration  of  the  causes  of  deaths.  He 
had  heard  it  stated  that  it  had  been  proposed  that  the  cause  of  death  should 
be  omitted  from  the  death  certificate  and  returned  confidentially  by  the 
medical  attendant  to  the  central  office — the  suggestion  being  that  by  that 
means  a  more  accurate  return  of  the  real  causes  of  deaths  would  be  obtained 
for  the  use  of  the  public.  Such  a  procedure  seemed  to  him  most  inadvisable. 
Quite  apart  from  the  comparatively  small  question  of  the  assessment  of 
premiums  for  life  assurance,  which  might  thereby  be  rendered  more  uncertain, 
he  could  not  but  think  that  the  proposal  would  have  the  effect  of  obstruct- 
ino"  very  materially  many  most  useful  investigations  by  competent  observers. 
It  would  certainly  affect  most  seriously  such  investigations  as  were  con- 
templated by  the  Institute's  proposed  Research  Bureau,  where  the  medical 
examination  and  detailed  data  of  the  history  of  the  lives  under  observation 
formed  a  unique  basis  for  biological  enquire'. 

The  concluding  words  of  the  Report  referred  to  Sir  A.  W.  Watson's 
knighthood — might  he  live  long  and  happily  in  the  enjoyment  of  his  well 
earned  honour.  (Cheers.)  He  would  conclude  by  expressing  the  hope  that 
the  next  meeting  in  November  might  find  them  at  the  end  of  the  war,  with 
the  assurance  of  a  lasting  peace.  (Applause.)  He  begged  to  move  the 
adoption  of  the  Report  and  Accounts. 

Mr.  W.  P.  Phelps,  in  seconding  the  motion,  said  that  all  the  Members' 
thoughts  were  with  their  colleagues  who  were  on  active  service.  _  (Hear, 
hear!)     The  list  of  deaths  in  the  report  for  the  present  year  was  considerably 
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longer  than  usual,  and  it  included  the  names  of  three  Members  of  the 
Institute  who  had  fallen  at  the  front.  He  thought  the  response  the  Mem- 
bers had  made  to  the  call  of  their  country  had  been  very  satisfactory,  and 
it  could  not  be  otlierwise  expected  than  that  a  few  of  them  would  lose  their 
lives.  It  was  very  sad,  indeed,  to  think  of  those  fine  young  lives— among 
the  bravest  and  best  in  the  countrj' — falling  in  the  great  cause,  but  he  hoped 
before  long  there  would  be  seen  a  peace  which  would  make  everyone  realise 
that  their  valuable  lives  had  not  been  given  in  vain.     (Applause.) 

The  motion  for  the  adoption  of  the  Report  and  Accounts  was  then  put 
and  carried  unanimously-. 

Sir  Gerald  Ryan  said  he  was  glad  to  receive  the  President's  permission 
to  break  the  thread  of  the  ordinary  routine  of  the  meeting  in  order  to  make 
a  statement  which  he  was  sure  would  be  of  interest  to  the  members.  Everj- 
Fellow  and  Associate  was  aware  that  steps  had  been  taken  recently  with  the 
view  of  perpetuating  the  name  and  fame  of  their  dear  friend,  the  late 
Sir  George  Hardy.  He  believed  the  movement  was  initiated  by  some 
of  Sir  George's  personal  friends — by  some  whom  he  might  not  irreverentlv 
call  Sir  George's  disciples.  Immediately  the  movement  became  known 
it  spread  very  fast,  and  there  was  scarcely  any — in  fact  he  might  saj-  there 
was  no — member  of  the  profession  of  Hardy's  daj-  who  did  not  immediately 
show  a  great  desire  and  anxiety  to  take  his  share  in  the  matter.  A 
Committee  had  been  formed  out  of  elements  thus  brought  togetlier,  and  he  had 
been  invited  to  become  Chairman  ;  and  he  could  assure  the  members  he  had 
appreciated  no  compliment  in  his  life  more  high]\'  than  that.  He  under- 
stood that  the  Committee  would  like  him  to  take  the  present  opportunity  of 
explaining  the  grounds  upon  which  the  movement  had  been  set  on  foot.  In 
the  first  place,  they  were  very  anxious  that  it  should  not  be  thought  that 
they  considered  anj'thing  was  necessary  to  keep  alive  the  name  and  high 
achievements  of  Sir  George  Hardy.  The  work  he  had  done  and  the  services 
he  had  rendered  to  the  profession  would  live  eertainh^  as  long  as  any 
memorial  which  they  might  put  up.  Nor,  in  the  second  place,  did  the 
Committee  think  that  the  scheme  was  a  means  b}-  which  the  present 
generation  of  actuai'ies  might  discharge  their  obligations  to  their  departed 
colleague.  On  neither  ground  had  the  movement  been  started  ;  on  neither 
ground  could  it  be  justified.  He  thought  it  must  rather  be  looked  upon  as 
a  spontaneous  expression  of  the  high  esteem  in  which  Hard}-  and  his  work 
were  universally  held  b}*  the  men  of  his  own  time,  and  as  an  affectionate 
token  of  regard  from  comrades  and  colleagues  and  those  who  had  benefited 
by  his  teaching.  It  could  truly  be  said  that  on  no  previous  occasion  had  such 
honour  been  done  to  a  distinguished  actuary  by  his  contemporaries;  but  he 
need  scarcely  saj'that  the  Committee,  in  commemorating  Hard}-,  intended  no 
slur  or  slight  upon  other  eminent  men  who  had  filled  the  cliair  of  President 
of  the  Institute,  and  who  in  due  time  had  been  gathered  to  their  fathers, 
leaving  a  record  of  good  work  behind  them.  Recent  pages  of  the  Journal 
bore  eloquent  testimony  to  the  almost  unique  character  of  the  work  which 
Hardy  had  done  for  the  profession  of  the  actuary.  He  was  inclined  to  think 
tliat  Hardj-'s  powers  were  on  a  higher  plane  than  his  achievements.  It 
seemed  hard  to  believe  that,  with  such  unerring  judgment,  such  keen 
insight,  such  high  intellectual  power,  given  an  ampler  field  Hardy  would  not 
have  made  for  liimself  in  the  world  a  name  as  great  as  he  had  done  in  the 
actuarial  profession.  But  it  was  useless,  in  fact  it  was  unnecessary,  to 
repine  about  the  splendid  work  Hardy  might  have  done,  but  did  not  do.  It 
was  sufficient  for  them  to  remember  that  his  services  to  the  profession  were 
of  such  a  character  as  could  never  be  forgotten.  Hardy  came  upon  the 
scene  at  a  time  when  actuarial  proceedings  and  literature  were  getting 
a  little  dull  and  somewhat  commonplace,  and  he  introduced  a  brilliance 
of  invention  and  a  stimulating  impulse  from  which  actuarial  science 
Iiad  received  a  fresh  life. 

It  was  for  those  reasons  that  he  did  not  think  the  Committee  needed  any 
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justification  for  having  so  exceptionalh-  soiiglit  to  do  bonour  to  the  memory 
of  Sir  George  Hardy.  He  would  like  to  explain  that  the  response  to  the 
circular  which  had  been  issued  had  been  of  a  most  gratifying  character. 
Aided  b}'  generous  donations  from  Lady  Hardy  and  anotlier  member  of  the 
famih-.  already  more  than  £500  liad  been  received,  and  the  list  was  still 
open.  There  must  be  many  members  of  the  Institute  who  had  not  yet 
signified  their  desire  to  assist  in  the  cause,  who  would  wish  to  know  that 
the  opportunity  would  be  afforded  them  for  another  month  or  so.  Moreover, 
from  abroad — from  America,  Japan  and  other  countries — -there  would, 
he  felt  sure,  come  a  response  from  many  actuarial  students  who  had  learned 
to  honour,  and  had  derived  a  great  benefit  from,  the  work  and  the  services 
of  their  friend.  With  regard  to  the  particular  form  which  the  memorial 
would  assume,  a  discussion  had  taken  place  in  Committee,  and  it  was 
unanimously  felt  that  the  proceeds  of  the  collection  should  he  devoted 
to  the  encouragement  and  assistance  of  younger  members  of  the  profession. 
It  was  the  general  conviction  that  that  was  a  method  of  helping  actuarial 
work  wiiich  would  lie  close  to  Hardy's  own  heart,  and  by  which  means  might 
be  found  to  encourage  merit — for  the  benefit,  not  only  of  the  happj- 
individual  himself,  but  of  the  profession  as  a  whole.  The  Council  would  be 
asked  to  undertake  tiie  administration  of  the  fund,  and,  aided  perhaps 
by  suggestions  from  the  Committee,  to  settle  the  lines  upon  which  the 
annual  proceeds  of  the  fund  should  be  awarded.  He  felt  confident  there 
was  no  one  who  had  taken  part  in  promoting  this  memorial  to  a  great 
actuary  who  would  not  be  proud  of  having  done  so  for  the  rest  of  his  life, 
and  who  could  not  congratulate  himself  on  having  participated  in  an  action 
which  would  redound  to  the  credit  of  the  profession  which  owed  so  much  to 
their  departed  friend.     (A.pplause.) 

The  Peesidext  said  he  did  not  think  it  was  necessary  for  him  to  add 
anything,  except  that  the  Institute  would  accept  the  trust  and  do  its  best  to 
carry  out  the  wishes  of  the  subscribers. 

ELECTIOX    OF    OFFICERS. 

The  President  then  announced  the  result  of  the  ballot  for  the  election 
of  officials  and  members  of  Council  as  follows  : 

Fresident. 
Ernest   Woods. 

Vice-President!,. 
William  Pevtox  Phelps.  ;\I.. A.     1    Kobert  Ruthvex  Tilt. 
Lewis  Frederick  Hoa'il.  |     Ralph  Todhuxtki;,  :\LA. 

Coii'itril. 
'i'HoiiAS  Gans  Ackla.vd.  I     Vyvyan  ^Iarr. 

Hen'ry  James  Baker.  !     Alfred  Moorhocse. 

Arthur  Digby  Besaxt,  B.X.  Harry  Ethelstox  Xightixgale. 

Joseph  Brnx.  William  Peyton  Phelps,  .M.A. 

Frederick  Ti.mothy"  IsIason  ,     Sir  Gerald  Hemmington  Ryan. 


Byers. 
Charles  Roxald  Vawdrey 

COUTTS. 

William  Palin  Elderton. 


Richard  George  Salmon. 
John  Spencer. 
*Alfred  Charles  Thorn. 
Robert  Ruthven  Tilt. 


Duncan  Cumming  Fraser,  M.A.       Ualph  Todhunter,  M.A. 

James   Robert  Hart.  Haroli>  ^Ioltke  Trouncer.  M..\. 

Lewis  Frederick  Hovil.  Samuel  George  Warner. 

*Owen  Kentish.  *Sir  Alfred  William  Watsox. 

George  Kixg.  *James  Douglas  Watson. 

Abraham  Levine,  M.A.  Ernest  Woods. 
Geoffrey  Marks.                            I  .*Frank  Bertkand  Wyatt. 

'  New  Members  of  tlie  Council. 
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Treasurer. 
Geoffrey  Marks. 

Honorary  Secretaries. 
Aethuk  Digby  Besant,  B.A.        |         Joseph  BrRN. 

On  the  motion  of  Mr.  Latta,  seconded  by  Mr.  Barrett,  ]\Iessrs.  Arthur 
Taylor,  R.  S.  B.  Savery  and  G.  H.  Lawton  were  unanimously  elected 
Auditors  for  the  ensuing  year. 

Mr.  A.  G.  Hemmixg,  in  proposinir  a  vote  of  thanks  to  the  President, 
Vice-Presidents,  Council,  Officers,  Examiners  and  Honorary  Supervisors,  for 
their  services  during  the  past  year,  remarked  that  he  had  more  than 
once  heard,  and  he  could  well  believe,  that  the  summer  holidays  of  a 
President-elect  were  utterly  spoilt  by  his  anxious  search  for  a  suitable- 
subject  for  his  opening  address.  If  the  members  studied  the  very  interesting 
financial  review  which  had  been  prepared  for  them  by  the  President  this 
year,  he  thought  they  would  acknowledge  that  the  patience  and  research 
required  for  a  paper  of  that  kind  had  been  no  inconsiderable  task  of  itself. 
That  was  only  one  example  of  the  many  duties  which  had  been  so  ably 
discharged  by  the  President  during  the  past  year.  He  thought  a  special  debt 
of  gratitude  was  due  to  the  Board  of  Examiners.  They  could  hardly  look  for 
any  thanks  from  the  Candidates — except,  perhaps,  from  the  successful  ones. 
"Mr.  E.  C.  Thomas,  in  seconding  the  motion,  observed  that,  at  a  time 
such  as  that  through  which  the  country  had  been  passing  of  late,  it  said  a 
great  deal  for  the  skill  and  tact  with  which  the  Institute  had  been  managed, 
that  the  sequence  of  meetings  had  been  maintained  unbroken,  and  that  the 
level  of  the  papers  submitted  and  the  ensuing  discussions  thereon  had  been 
up  to  the  standard  which  had  become  a  tradition  of  the  Institute.  He  would 
like  to  say  a  few  words  with  regard  to  the  loss  the  Institute  had  sustained 
by  deaths  during  the  current  year.  He  referred  more  particularly  to  the 
deaths  of  Sir  George  Hardy  and  Mr.  Manly.  Of  Sir  George  Hardy  it 
would  be  presumptuous  for  him  to  saj'  much,  particularly  after  the  eloquent 
tribute  paid  by  Sir  Gerald  Ryan.  He  had  the  most  grateful  recollections 
of  Sir  George  as  a  tutor,  both  in  regard  to  his  qualities  as  a  man  and  his 
genius  as  a  mathematician  and  actuary.  But  he  did  not  feel  himself 
qualified  to  attempt  to  render  adequate  justice  to  Sir  George's  many-sided 
and  brilliant  qualities.  With  regard  to  Mr.  Manly,  he  felt  himself  in  a 
somewhat  different  position.  There  was  no  need  to  say  anything  about 
Mr.  Manly 's  actuarial  attainments.  His  work  was  there  and  spoke  for 
itself,  and  everybody  who  knew  him  by  his  contributions  would  gratefully 
acknowledge  the  debt  under  which  he  laid  the  profession.  (Hear,  hear.) 
As  he  had  been  associated  with  IMr.  Manly  over  a  long  series  of  years  he  felt 
his  loss  personally  and  in  a  dual  sense.  Mr.  Manly  had  been  a  man  who 
had  inspired  deep"  affection  in  the  minds  of  all  who  knew  him  intimately, 
and  there  must  be  many  in  the  profession  who  would  cherish  his  memory 
for  many  kindnesses  received,  for  opportunities  of  honourable  work  provided, 
for  wise  and  friendly  counsel  freely  given,  and  for  generous  recognition  of 
honest  effort.     (Hear,  hear.) 

The  President  returned  thanks. 

Mr.  MoxKHorsE,  in  proposing  a  vote  of  thanks  to  the  Auditors,^  for 
their  services  during  the  past  year,  said  it  always  seemed  to  him  the  auditors 
deserved  a  special  acknowledgment,  because  theirs  was  a  rather  thankless 
task.    It  was  rather  like  being  a  Special  Constable — nothing  ever  happened. 

Mr.  Baker  seconded  the  motion,  which  was  carried  unanimously. 

The  President  in  adjourning  the  meeting  to  Monday,  the  29th 
November,  said  that  the  vote  of  thanks  to  the  officials  did  not  include  the 
name  of  Mr.  Jarvis,  who  had  done  his  work  excellently  under  depressing 
circumstances  during  the  session.  The  Institute  could  not  have  a  better 
Assistant  Secretary.     (Applause.) 
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The  following  works  have  Ijeen  added  to  tlie  Library   since   the 
publication  of  the  Journal  for  October  1914: 


By  irhom  prcsenftiJ 
(ichen  not  purchased). 


Accountants  and  Auditors,  Society  of  Incorporated, 
/jist  of  llemLers,  kc,  1914-15. 

Accountants,  Institute  of  Chartered,  in  England  and  Wales. 
List  of  Members,  1915. 

Actuarial  Society  of  America. 
Tiansactioiis,  1914-15. 
Containing  infer  aha — 

"  Health  Insurance  from  a  theoretical  and  practical 

aspect",  by  J.  D.  Craig. 
"  Mortality  Experience  of  the  Provident  Life  and 

Trust  Company  under  paid-up  insurance  ',  by 

M.  A.  Linton. 
"  Mortality  and  Re-marriage  Tables  for  valuation 

of     compensation     to     widows      and     other 

dependents  ",  by  M.  M.  Dawson. 
"  A  table   of  mortality    according    to    height   and 

weight ",  by  J.  F.  Little. 
"  Life  Insuranee  Book-keeping  and  Annual  State- 
ments ",  by  R.  D.  Murphy. 
"  Participating  Annuities  ",  by  C.  C.  Ferguson. 
'•  A   method  of  determining   Pure   Premiums  for 

Workmen's     Comuensation      Insurance",    by 

H.  E.  Ryan. 
"  Practical  treatment  of  under-average  lives",  by 

A.  Hunter. 
"  Valuation  of  the  Death  Benefits  provided  by  the 

Workmen's  Compensation  Law  of  Xew  York", 

by  E.  Olifiers. 
"A  Staif  Pension  Fund",  by  D.  A.  Walker. 

Actuarial  Society  of  Sweden. 
'I'ransactions,  1914-15. 

Actuaries,  Faculty  of. 

Transactions,  1914-15. 
Containing  iiife?-  alia — 

"The  Amortisation  of  Bonds  and  the  valuation  of 
Assets  of  a  Life  Assurance  Company",  by 
H.  Moir. 

"  On  the  construction  of  Salary  Scales  for  use  in 
the  valuation  of  Pension  Funds,  and  the 
valuation  of  prospective  Pensions  based  on 
accumulated  contributions ",  by  J.  J. 
McLauchlan. 

"  On  Annual  Valuations  and  Distributions  of 
Profit,  with  some  remarks  on  the  construction 
of  Office  Premiums  ",  by  W.  Denham  and 
C.  K.  Granger. 

"  The  Expectation  of  Life  in  Scotland  in  the 
year  1911",  by  Dr.  J.  C.  Dunlop. 

American  Mathematical  Society. 
Transactions,  1914—15. 


The  Socitfy. 

The  Institute. 

The  Socie/i/. 


The  Societr/. 
The  Fa  cult  I/. 


The  Society. 
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By  ivhom.  jiresented 
(whe7i  not  purchased). 


American  Statistical  Association. 
Transactions,  1914-15. 

Assurance  Magazine. 

Vol.  I,  1850-51  (Reprinted  by  permission),  8vo.,  1914. 

Australian  Mutual  Provident  Society. 
Sixty-si.xtli  annual  report,  1915. 

Bagehot  (W.). 

Lombard    Street.         A     description     of     tbe     Moncv  ^ 
Market.     New   edition,  with    au   Introduction    by   • 


Hartley  Withers.     8vo.     1915. 


Baker  (A.  L.). 

Elliptic    Functions.      Au   elementary    Text-Book    for  ) 
Students  of  Mathematics.    8vo.    New  York.    1890.  ) 

Barbarin  (P.). 

La  Geometrie  non  euclidienno,  Paris,  1907. 

Bills  of  Mortality. 

London's  dreadful  Visitation,  or  a  Collection  of  all  the ' 
Bills  of  Mortality  for  this  present  year  beginning 
the  20th  of  December,  1664,  and  ending  the  19th 
of  December  following:  as  also,  the  General  or 
whole  year's  Bill ;  according  to  the  Report  made 
to  the  King's  most  Excellent  Majesty  by  the 
Company  of  Parish  Clerks  of  London.  4to. 
1665.     [R]. 

"  Biometrika." 

Volume  X,  Parts  II,  111  and  IV. 
Containing  infer  alia — 

"  Further  evidence  of  natural  selection  in  man  ", 
by  Ethel  M.  Eiderton  and  Prof.  Karl  Pearson. 
1915. 

"  Frequency  Distribution  of  the  Values  of  the 
Correlation  coefficient  in  samples  from  an 
indefinitely  large  population",  by  R.  A. 
Fisher. 

"  Tuberculosis  and  Segregation"  by  Alice  Lee. 

Bourne's  Insurance  Directory,  1913. 


Bowley  (A.  L.). 

Elements  of  Statistics. 


2nd  edition.     8vo.     1902. 


British  Offices  Life   Tables,  1893. 

Premium  and  Reserve  Tables  prepared  by  a  Com-  ^ 
mittee  of  Dutch  Life  Assurance  Companies.  0^^  ' 
4  per-cent;  0'«"'*  and  O'"/'  3^  per-cent.  3  vols.  C 
8vo.     Amsterdam.     1914.  y 

Burn  (J.). 

Vital  Statistics  explained.  Some  practical  suggestions.  ) 
8vo.     1914.  i 

Burn  (J.)  and  Brown  (E.  H.). 

Elements    of     Finite    Differences,    also    solutions    to ") 
questions  set  for  Part   I  of  the   Examinations  of 
the  Institute  of  Actuaries.  2nd  edition.  8vo.  1915. 


2'he  Association. 

C.  4'  i-  Laijfon. 

27ie  Society- 

A.  W.  Wright. 

Lady  Hardy. 
Lady  Hardy. 

Purchased. 

Purchased. 


Lady  Hardy. 
Lady  Hardy. 

The  Committee. 

The  Author. 

The  Authors. 
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Campbell  (J.  E.). 

Introductory  treatise   on   Lie's   theory  of  Finite  Con-  >  Zmc/v  Hardii 

tinuous  transfurmation  groups.  Oxford.  8vo.  1903.  j  -^        '   •^' 

•Canadian  Annual  Financial  Review. 

Compiled  by  W.  11.  Houston.  With  Appendix.  Ob.  8vo.  )  Purc//aied 

Toronto.     1914-1915.  S  '     ' 

Casualty  Actuarial  and  Statistical  Society  of  America. 

Proceedings,  1915.  7V/e  Societi/. 

Chartered  Insurance  Institute,  Journal  of  the 

Vol.  17.     8vo.     1914.  The  Institute. 

Containing  inter  alia  — 

"  Australasian  Life  Assui'ance.    Some  more  or  less 

pressing  problems  ",  by  W.  C.  Fisher. 
"  Industrial   disease  under  the   Workmen's  Com- 

])ensation  Act,  1906,  from  a  legal  aspect",  by 

T.  D.  H.  Brown. 
"  Medico-social  problems  from  an  insurance  jjoint 

of  view  ",  by  Sir  T.  Oliver,  M.D. 
"  Some  recent  lesal   problems  affecting  insurance 

practice",  by  H.  M.  Cohen. 
"  Tae    Wliy  and    Wherefore   of    Life  Assurance 

Practice",  by  W.  Penman. 
"  Traumatic      liysteria     and     neurasthenia,"     by 

Dr.  J.  W.  G.  Grant. 

Conant  (C.  A.). 

A  history  of  Modern  Banks  of  Issue.    5th  edit.,  revised  )  Purchased 

and  enlarged.     8vo.     1915.  3 

Crelle  (Dr.  A.  L.). 

Calculating  Tables,  giving  the  products  of  every  two  % 
numbers  from  1  to  1,000  and  tlieir  application  to 

the    multiplication    and    division   of   all  numbers  '  Laily  Hardy. 

above  1,000.    New  edition  by  0.  Seeliger.    La.  Fol.  j 
Berlin,  1908.  "  J 

Denmark.  "^  The  Danish 

Beretning  fra  Forsikringsraadet  for  aaret  1913.  J  Gorernment. 

Dicksee  (L.  R.),  P.C.A. 

Depreciation,  Reserves,  and  Reserve  Funds.     2nd  edit.  ■)  Ladu  Bardti 

8vo.     1907.  )  y  y- 

Economic  Society  (Royal). 

Journal  of  the,  1914-15.  Purchased. 

Elderton  (W.  Palin). 

A    comparison   of    some    curves    used    for    graduating!  ladii  Hardi/. 

chance-distributions.     Rome.     1909.  /  '     ' 

"Extra  Risks." 

Notes  and  Abstracts  of  Papers  arranged  by  the  Institute  'ii  The 

of  Actuaries  Students'  Society.     8vo.     1915.  )   Sludsnls'  Sociefj/. 

Frey  (N.  J.). 

Cost    of    insurance   during    various    years,.     American"^ 

Experience,  Si  per-cent.     Illinois  standard.     Svo.  >  The  S^iectator  Co. 
New  York.     1915.  ) 
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By  whom  presented 
(when  not  purchased) 


Holland. 

Archief  voor  de  Verzekeriiigs-Wetenschap.     1914-15. 
Mededeelitigen  der  Vcreeuiging  voor  Leveiisverzekeriiig. 

Dordrecht    Levensverzekering-Maatscliappij.     Verslag  ) 
over  het  jaar  1914.  > 

N'ationale     Levoiisverzekeriiig-B:mk.        Verslag     over ) 


liet  jaar  19U. 

Insolera  (Dr.  F.). 

Siillo  Tavole  di  Mortalita  d'lnvalidi.     MiL.ii.     1909. 


) 


2^/>e  Sociefi/. 
The  Socieiy. 

The  Comptinif. 
The  Companii . 

Ladif  Hardi/. 


Institute  of  Actuaries  Students'  Society. 

.iDiirnal  of  the.     Vol.1.     No.  4.     8vo.      1914. 


The  Societu, 


Institute  of  Bankers, 

Journal  of  the,  19U-15. 
List  of  Members,  1915. 


The  Institute. 


Insurance  Institute  of  America. 
Proceedings,  1914. 


The  fnxiirrrtice 
Jnxfitute. 


Insurance  Institute  of  Birmingham. 
Transactions,  1913-1-1. 


l^he  Ivsiiraiice 
liisfifiit^. 


Itisuranc3  Institute  of  London. 

.I^.urnal  of  the.     Vol.  VII.     1913-14. 


The  Instltut>- 


Insurance  Institute  of  Toronto. 

Proceedings,  1913-14,  1914-15. 
Containing  inter  alia — 

"  Some  principles  that  should  govern  changes  in 
Life  Insurance  Contracts",  by  P.  F.  JIcLean. 
"  Group  Insurance  ",  by  V.  U.  Smith. 
"  .Money  ",  by  M.  A.  Mackenzie. 
"  Hazardous  occupations,",  by  W.  A.  P.  Wond. 

Italy. 

Annali  del  Credito  e  della  Previdenzii.  "^ 

Le   Operazioni   degli   Instituti  di   Assicurazioui,  1912.  ^ 

4to.     Rome.     1914.  i 

Bolletino  di  Notizie  sul  Credito  e  sulla  Prevideuza.  ) 


The  Institute. 


Jolly  (W.  A.)  and  Hart  (W.  G.). 

Seaborne's  Vendors  and  Purchasers,  being  a  concise  \ 
Manual  on  the  law  relating  to  Vendors  and  f 
Purchasers  of  Real  and  Leasehold  Pi-opertv.  J 
8th  edit.     Svo.     1914.  "    ) 

Kempe  (A.  B.). 

How  to  draw  a  straight  line ;  a  lecture  on  Linkages.  ) 
Svo.     1877.  i 

Knibhs  (G.  K.). 

Report  on  Superannuation  for  the  Public  Service.  ~\ 
Melbourne.     1910.  / 


The  Italian 
Gocernment. 


Purchased. 


Lady  Hardi/. 


Lady  Hardy. 
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Lalaguna  (M,  P.). 

Manual  de  8eguros  sobie  la  viilii.     Sni.  8vo.     1909. 
Tabla  de  Mortalidad  Espaiiolaadjustailaaiialiticaineiite. 

8vo.     Madrid.     1911. 
Estudio    para    regular    los    dereclios    pasivos    de    los 

Empleados  del   Banco  de   Espana.     Svo.     Madrid. 

1914. 
La    Organizacion    Actuarial    en    Francia,    Inglaterra, 

Belgica,  Suiza  y  Alemania.    Svo.     Madrid.     1914. 

Ley  (J.). 

Provision  in  Victoria  for  Sickness,  Unemployment,  ') 
Old  Age,  and  Death.     .Melbourne,  1914.  j 

Life  Assurance  Medical  Officers'  Association. 
Transactions,  1912  and  1913. 
Containing  inter  alia — 

"  Life  Insurance  in  India",  by  Dr.  A.  Caddy. 

"  A  suggestion  towards  the  prevention  of  fraud  in 

Life  Assurance  ",  by  Dr.  O.  Ward. 
"  Legal    Problems    relating    to    Medical    Services 
under     the     National    Insurance    Act ",    by 
Dr.  K.  Burrows. 
"  Prognosis    of    Heart    affections    from    the    Life 

Insurance  Aspect",  by  Dr.  J.  Mackenzie. 
"Notes     on     Life     Assurance     in     Egypt",    by 
Dr.   H.   B.  Day. 

Life  Offices'  Association. 

Memoranda,  etc.,  as  to  the  Meetings  of  the  Standing  ■) 
Committee,  1914-15.  ji 

London  Mathematical  Society. 
Proceedings,  1914-15. 

Macfarlane  (A.). 

Principles  of  tl;e  Algebra  of  Logic,  with  examples,  ^i 
Svo.     Edinburgh.'    1879. 

Majumder  (N.  K.). 

On     Indeterminate     Equations    of     the    1st 
Calcutta.      1914. 

Medico-Actuarial  Mortality  Investigation. 

Mortality  among  insured  lives,  showing  medical  impair- 
ments. Defects  in  physical  condition,  in  personal 
history  or  in  family  history.  Part  II.  Mortality 
in  Southern  States  of  the  United  States.  Mortality 
under  Joint  Life  Policies.  Vol.  V.  4to.  New 
York.     1914. 

Meikle  (J.). 

Memorandum  on  a  mode  of  presenting  the  Mortality  ^ 
Experience  of  Lives  enrolled  at  each  age.  (MS  )  - 
La.  Fol.     Edinburgh.     1898.     [K.]  ) 

Merriman  (M.). 

A  Text  Book  on  the  method  of  Least  Squares.    8th  edit.  ") 

Svo.     1903.  / 

A  list    of  writings   relating  to  the   method  of    Least  C 

Squares,  with  historical  and  critical  notes.     N.D.  J 


By  whom  presented 
(when  not  pnrchased). 


The  Author. 


The  Author, 


The  Association. 


The  Association. 


The  Society 

amples.  "t 

Lad  11  Hardy 

Degree.  ~> 

i 

The  Author 

Purchased. 


Lady  Hardy. 


Lady  Hardy. 
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Moody's  Manual  of  Railroad  and  Corporation  Securities,  1915. 

National  Health  Insurance  Commission. 

Statutory  Rules  and  Ortlers,  Regulations,  Forms,  ^ 
Circulars,  and  other  papers  issued  by  the  Com-  ( 
missioiiers  relative  to  the  National  Insurance  v 
Acts,  1911-19U.  ; 

Nippon  Life  Assurance  Company. 
Report,  1913-1914. 

Oakes  (Lieut.-Col.  W.  H,). 

Tables  for  finding  the  half-yearly  rates  of  interest,^ 
from  1 J  per-cent  upwards,  realised  on  Stocks  or  ( 
Bonds  bearing  1^,  1|,  2,  2^,  2\,  2f  and  3  per-cent  (. 
half-yeMrly  interest.     La.  8vo.     1889.  J 

Parliamentary  Papers. 

Acts  of  Parliament.  \ 

Haukrnptcv,  1914.  ) 

Consolidated  Fund,    1914. 

Finance,  1914.  V 

Xational  Insui'ance  (Part  II,  Amendment),  1914. 
Public  Works  Loan,  1914. 
Superannuation,  1914.  / 

Assurance  Companies.  Returns  to  the  Board  of  1 
Trade.     1914.  / 

Censuses. 

1911.  Commonwealth  of  Australia,  vols.  II  and  III.  ) 
Fol.     Melbourne.     1914.  j 

1911.  England  and  Wales.  Vol.  X.  Appendi.x.  "J 
Classified  and  alphabetical  lists  of  Occupations  > 
and  Rulesadoptedfor  classification.  Fol.  1915.  J 

1901.     India.     Provinces.     22  vols.     Fol. 

Colonies. 

Canada. 

Report  of  tlie  Superintendent  of  Insurance  for  "^ 
the  year  1913.  ) 

New  South  Wales. 

Friendly  Societies.     Report  of  the   Registrar 

for  1913. 
Official  Year  Book,  1913-14. 
Statistical    Register   for    1913    and    previous 

years. 
Vital  Statistics.    Report  for  1913  and  previous 

years. 

New  Zealand. 

Friendly    Societies.       Thirty-seventh    Annual 

Report  of  the  Registrar,  1913. 
Official  Year  Book.  1914. 

Statistics  of  the  Doniiuion  for  the  year  1913. 
Victoria. 

Friendly      Societies.       Thirty -sixth      Annual 

Report  of  the  Government  Statist,  1913. 
Twenty-fifth  Annual  Report  of  tlie  Registrar, 

1914. 
Statistical  Register  for  1913. 

VOL.  XLIX. 


By  whom  presented 
(when  not  pitrchased). 

Purchased. 


The  InHvrance 
Commixsionerx. 


The  Company. 


Lad  II  Hard  If. 


Pitrchased. 


Purchased. 


The  Common- 
n-ealfh  Govt. 

The  Regisfrar- 
General. 

Lady  Hardy. 


The  Government 
Lnsuranoe  Dejjt. 


The  GoveiTiment 
of  N.S.  W. 


The  G overnment 
of  N.Z. 


The  Government 
of  I'ictoria. 
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Parliamentary  Papers — {continued). 
Companies. 

Twenty-third   Annual    Report   by  the    Board    of 
Trade.     Fol.     1914. 
East  India  (Railways). 

Administration  Report  on  the  Railways  of   India 
for  1913-14. 
Friendly  Societies. 

Building  Societies. 

Nineteenth    Annual    Report     of     the    Chief 
Registrar  for   1913. 
Chief  Registrar's  Reports  for  1912  and  1913. 
Government    Insurance  and  Annuities. 
Account  to  31  December  1914. 

Income  Tax. 

Reports      of       H.M.      Representatives      abroad 
respecting     graduated     Income      Taxes      in 
Foreign  States.     Fol.     1913. 
India. 

Life  Assurance  Companies.   Statements  of  Accounts 
and  Abstracts  of  Actuarial  Reports.     Simla. 
Fol.     1915. 
Irish  National  Teachers'  Pension  Fund. 

Report  of  the  Actuaries  (G.  F.  Hardy  and  T.  Tinner) ' 
as  to  the  cost  of  the  proposed  new  scheme. 
Fol.     1914. 
National  Debt. 

Return  showing  Liabilities  and  Assets  at  the  close 
of    each    Financial    year    from     1835-36    to 
1914-15,  both  inclusive. 
Savings  Banks  and  Friendly  Societies. 
Account  to  20  November  1914. 

National  Insurance  Acts,  1911-1914. 

Part  I.  Health  Insurance.  Report  for  1914-15 
on  their  administration.     8vo.     1915. 

Report  of  the  Departmental  Committee  on  Sickness  ' 
Benefit   Claims,   with   Appendix,   Minutes   of 
Evidence,  &c.     Fol.     1914. 

Public  Trustee. 

Seventh  Annual  Report,  1915. 

Registrar-General.     England. 

Supplement   to    75th   Annual   Report   on    Births, ' 

Deaths,  and   Marriages,   1901-1910.     Part  I, 

Life  Tables.     Report  by  G.  King.     1914. 
.Seventy-sixth   Annual  Report  of   Births,    Deaths, 

and  ilarriages,  1913. 
Annual  Summary  of  Marriages,  Births,  and  Deaths 

in  England  and  Wales,  and  in  London.    1914, 

Registrar-Genercl.     Ireland. 

Fiftieth  detailed  Annual  Report  of  Births,  Deaths, 
and  Marriages,  1913. 
Registrar-General.     Scotland. 

Fifty-eighth    and    Fifty-ninth    detailed    Annual 
Reports    of    Births,    Deaths,  and    Marriages. 
(Abstracts  of  1912  and  1913. 
Workmen's  Compensation. 

Statistics  of  Proceedings  under  the  Acts  of  1897 
and  1900,  and  the  Emplovers'  Liability  Act, 
1880.  during  tlie  years  1912  and  1913.  ' 


By  whom  presented 
{ichen  not  purchased). 


Purchased. 


h- 


Purchased. 


G.  W.  Me'ikle. 


Purchased. 


Purchased. 


The  Xattonal 
Sealfh  Insurance 
Joint  Committee. 

Purchased. 


Purchased. 


The  Registrar- 
General. 


Purchased. 
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Pearson  (Prof.  Karl). 

Frequency-Curves.     4to.     1893. 
Regression,  heredity,  and  panmixia.     4to.     1896. 
Skew  variation  in  homogeneous  material.     4to.     1895. 
Supjilement  to  a  inemoir  on  Skew  Variation.  4to.  1901. 
On  the  influence  of  natural  Selection  on  the  variability 

and  correlation  of  organs.     4to.     1902. 
On  a  generalised  theorv  of  alternative  inheritance  with 

special  reference  to  Mendel's  laws.     4to.     1904. 

Pearson  (Prof.  Karl)  and  Filon  (L.N.G.). 

On  the  probable  errors  of  Frequency  Constants  and  '\ 
on  the  influence  of  random  selection  on  variation  ^ 
and  correlation.     4to.     1898.  j 

Periodicals. 

Accountants'  Magazine.  \ 

American  bankers'  Magazine.  / 

American  Economic  Review. 

Bankers'  Magazine. 
Economist. 


liy  whom  presented 
(when  not  purchased). 


Insurance  Record. 

Journal  of  Political  Economy, 

Post  .Magazine. 

Post  Magazine  Almanack. 

Statesman's  Year  Book. 


(Chicago). 


Pilter  (Sir  John), 

A  contributory   scheme    for  Old  Age  Pensions.     Fol. 
Paris.     1908. 


Probyn  (L.  C). 

Indian  Coin  and  Currency.       vo. 


189< 


Powell  (E.  T.). 

The  Evolution  of  the  Money  Market,  1385-1915.  8vo.  "^ 
1915.  3 

Quiqnet  (A.). 

Sur  une  nouvelle  application  des  Jacobiens  aux  Prob-  "^ 
abilites  viageres.     Paris.     1908.  S 

Reynolds  (Osborne),  F.R.S.,  LL.D. 

Papers  on  mechanical  and  physical  subjects.  Vol.  III. 
The  sub-meclianics  of  the  Universe.  La.  8vo. 
Cambridge.     1903. 

Eoyal  Astronomical  Society. 

Memoirs  of  the.  Vol.  LX.,  Parts  V  and  VI,  1915,  and  | 
Index  to  Vols.  XXXIX-LX.  ) 

Sellar  (A.  S.). 

Tables  for  computing  Income  Tax  at  l/'3,  18,  2/1,  and ") 
2/6  in  the  £,  showing  Income  Tax  and  also  net  ^ 
amount  at  one  inspection.     8vo.     1914.  J 

Scientific  and  Learned  Societies  of  Great  Britain  and  Ireland. 
Official  Year  Book,  1914. 


Lady  Hardy. 


Lady  LLardy. 

Purchased. 
The  Editor. 
Purchased. 

The  Editor. 
Purchased. 

Tjttdy  Hardy. 
Lady  Hardy. 

Ptn'chased. 

Lady  Hardy. 

Lady  Hardy. 

The  Society, 

The  Author. 
Purchased. 
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liji  v:hom  presented 
(v:hen  not  purchaaed). 


Stackel  (P.)  and  Engel  (F.  T.). 

Gauss,  les  deux  Bolyiii  et  la  Geoiuetrie  non  euelidieiine.  ~/ 
Paris,  lb97.  ) 

Statistical  Society  (Royal). 

Journal  of  the,  1914-15. 

Steffensen  (J.  F.). 

On  the  Graduation  of  Mortality  Tables  by  G.  F.  Hardy's  ') 
iniidificatiou  of  method  of  moments.     1915.  j 

Stock  Exchange  Year  Book,  1915. 

Stock  Exchange  Official  Intelligence,  1915. 

Stone  (G.)  and  Groves  (K.  G.). 

Insurance   C:ises,  including'  all  English,  Seotcli,  Irish, ^ 
Canadian,  and  Indian,  and  many  Australian  and 
New   Zealand  decisions   relating   to   all  insurance 
risks  other  than  lUiirine,  together  with    all   CHSes  i 
upon    Workmen's  Comjjensation  and   Employers'  I 
Liability.     8vo.     1914.  ) 

Stutfield  (C.  H.). 

The   Rules  and   Usages   of  the  Stock  Exchange,  with  ^ 
practical  notes  and  comments  and  a  full  e.x position  ' 


of    all    decided    Law    Cases    affectint 
E.xchauffe.     8vo.      1901. 


the    Stock  i 


Sutherland  (W.). 

Old  Age  Pensions  in  theory  and  practice,  with  some/ 
foreign  examples.     8vo.     1907.  ) 

Sweden. 

Enskilda  Forsakringsanstalter  ar  1912, 1913,  av  Kungl.  '^ 
Fursakringsinspektionen.  ) 

Undersokning  af  Dodligheten  eulight  erfarenheten  lios  "^ 
sjutton  Svenska  Lifi'<)rsakringsl)olag.  Noimalcr  ^■ 
I'lijker,  1895-1906.     8vo.     Stockholm.     1915.         ) 

Switzerland. 

I!a))jiort  du  Bureau  Federal  des  Assurances  sur  les  "^ 
Entreprises  Privees  en  Matiere  d'Assnrances  en  V 
Suisse,  1913.  ) 

Thomson  (Sir  "William),  LL.D.,  and  Tait  (P.  G.). 

Elements  of  Natural  Philosophy.  Part  I.  2nd  edit,  t 
8vo.     Cambridge.     1897.  j 

Topham  (A.  F  ). 

Principles  of  Company  Law.     4th  edit.     8vo.     1914. 

United  States  of  America. 
Official  Pul)lications. 

Fourteenih  Annual  Kenort  of  the  Bureau  of  the"! 

4to.  J- 
Wasliiuffton.  j 


Census  on  Mortality  Statistics,  1914.    La.  4to. 
Wasliiu! 

Connecticut. 


Lady  Hurdij. 

The  tSocieli/. 

Tlie  Author. 
Purchased. 
Purchased. 


Purchased. 


Ladii  Hardii. 


Lad II  Hardy. 


The  Swedish 
Government . 

The  Committee. 


The  Swiss 
Government. 


Lady  Kardy. 


Purchased. 


The  U.S. 
Government. 


Fiftieth    Annual    Report    of    the     Insurance  ) 
Commissioner,  1915.  ) 


The  Commissioner. 
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Jifl  wTimn  presented 
(when  not  purchased). 
United  States  of  America — {confini'ed). 

Massaclinsetts. 

Sixtieth    Animal    Report    of    the    Insurance  )  ,7,,    ^  •     • 

r,         ■    .  -int  A  )  111 e  Commissioner. 

Conimissionor,  1914.  ) 

New  York  State. 

Fifiy-sixth    Annual    Report    of    the    Sujicr-  ") 

intendent  of  Insurance,  1915.  j 

State    Insurance    Fund  administered  by   the 

Workmen's    Conijiensation    Commission. 

Premium    Rates.      Svo.     Albany.     1915. 
Workmen's    Compensation    Law.      Caps.    41 

and  .316.     1914. 

Vivanti  (G.). 

Lecons    elementaii-es    siir   la   tlieorie    des   Groupes    de 
Transformations.     Svo.     Paris.     1904. 


The 
Superintendent. 

J.  JI.  Woodward. 


>  Lad//  JTardi/. 


Whittaker  (Rt.  Hon.  Sir  Thomas  P.),  P.C,  M.P. 

The  o\vncrshi)i,  tenure,  and  taxation  of  land 
facts,  fallacies,  and  proposals  relating 
Svo.     1914. 


Some 
thereto. 


I 


Withers  (Hartley). 

War  and  Lombard  Street. 


Svo.     1915. 


Purchased. 


Purchased. 


Young  (T.  E.). 

Insurance.  A  practical  exposition  for  the  student  \ 
and  business  man.  With  a  practical  section  on  I 
Workmen's  Compensation  Insurance  by  W.  R.  r 
Strong,  and  the  National  Insurance  Scheme  by  I 
Vyvyan  Marr.     3rd  edit.     Svo.     1914.  "  ■> 

Yule  (G.  Udny). 

An  Introdnctitm  to  the  theory  of  Statistics.  2nd  edit.  | 
revised.     Svo.     1912.  J 


Purchased. 


Lad  If  Sardij. 


Additional  copies  of  works  already  in  the  Library  : 

Presented  hj  Lady  Hardy. 

Ackland  (T.  G.)  and  Hardy  (G.  F). 

Graduated  Exercises  and  Examples  for  the  use  of  Students  of  the  Institute 
of  Actuaries'  Text- Book.     Svo.     1889. 

Actuaries,  Institute  of. 

Mortality    Experience    of    Life    Assurance    Companies,    collected    by    the 

Institute.     Svo.     1869. 
Life   Tables   deduced   from  the   ^lortality    Experience  of   Life   Assurance 

Companies.     Svo.     1872. 

Austria-Hungary. 

Absterbe-Ordnunsen    aus    Beobachtungeu    an    osterreichisch    Versicherten. 
Svo.     Wien.'    1909. 

Baily  (Francis). 

Doctrine    of    Life    Annuities    and    Assurances    analytically    investiirated. 
1  vol.     Svo.     186 1. 
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Belgium. 

Caisse  generale  d'Epargne  et  de  Ketraite.  Recueil  des  Documents  adminis- 
tratifs  coordonues.     8vo.     Brussels.     1909. 

Bernoulli  (Jac). 

Ars  conjectandi,  opus  posthumum ;  accedit  ejusdeui  tractatus  de  seriebus 
infinitis,  etc.     Basileoe.     1713. 

Biometrika. 

Vol.  2,  Part  II.  Reprinted  Papers  from  Part  I,  Vol.  3,  and  Part  I, 
Vol.  6. 

Bowley  (A.  L,). 

Measurement  of  Groups  and  Series.     8vo.     1903. 

British  Offices  Life  Tables,  1893. 

Combined  E.xperience  (1863-93)  deduced  from  tbe  records  contributed 
by  companies  in  respect  of  Annuities  and  Assurances  granted  within 
the  United  Kingdom,  as  collected  and  arranged  by  the  Institute  of 
Actuaries  and  the  Faculty  of  Actuaries  in  Scotland.  Unadjusted 
Data — Life  Annuitants;  Whole-Life  Assurances — Males  and  Females; 
Endowment  Assurances  and  Minor  Classes  of  Assurance,  Males  and 
Females.     4  vols.     8vo.     1899-1900. 

Adjusted  Data.  Monetary  Tables.  Whole-Life  Participating  Assurances 
on  Male  Lives — Aggregate  and  Select  Tables;  Life  Annuitants,  Male 
and  Female— Select  Tables.     3  vols.     Svo.     1902-3. 

An  Accouut  of  Principles  and  Methods  adopted  in  the  Compilation  of  the 
Data,  the  graduation  of  the  Experience,  and  the  Construction  of 
deduced  Tables — Assured  Lives  and  Life  Annuitants,  by  T.  G.  Ackland, 
H.  J.  Baker,  J.  Chatham,  and  G.  F.  Hardy.     Svo.     1903. 

Memorandum  on  the  Graduation  of  the  Whole-Life  Non-profit  Mortality 
Table,  by  G.  F.  Hardy. 

Tables  deduced  from  the  Graduated  Experience  of  Whole- Life  Participating 
and  Non-Participating  Assurances  on  Male  Lives.  Select  Tables.  8vo. 
1907. 

Annuitants'  and  Assurance  Experiences.  Synopsis  of  the  published  Tables. 
8vo.  card.     1908. 

Buuyon  (C.  J.). 

The  Law  of  Life  Assurance,  with  an  Introductory  Chapter  on  the  Amend- 
ment of  the  Law  relating  to  Life  Assurance  Companies.  3rd  edit. 
Svo.     1891. 

Burn  (J.). 

Stock  Exchange  Investments  in  Theory  and  Practice,  with  chapters  on  the 
constitution  and  ojjerations  of  the  Bank  of  England,  and  the  National 
and  Local  Debts  of  the  United  Kingdom.     Svo.     1909. 

Canada. 

Canadian  Insurance  Bill.  Banking  and  Commerce  Committee.  Report, 
1909. 

Carr  (A.  S.  Comyns),  Garnett  (W.  Z.  S.),  and  Taylor  (J.  H.). 

National  Insurance.  To  which  is  appended  the  Act  of  1911,  with  notes. 
Svo.     1912. 

Drapers'  Company  Besearch  Memoirs.     Biometric  Series. 

I.  On  the  Theory  of  Contingency  and  its  relation  to  Association  and  Normal 

Correlation.     By  Prof.  Karl  Pearson.     1904. 

II.  On  the   Theory   of  Skew    Correlation  and   Non-linear  Regression.     By 

Prof.  Karl  Pearson.     1905. 
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Elderton  (W.  Palin). 

Frequency-curves  and  Correlation.     8vo.     1906. 

Finlaison  (A.  J.),  C.B. 

Joint  Life  Annuity  Tables  for  lives  of  botli  sexes,  and  also  Single  Life 
Annuity  Tables ;  deduced  from  the  Mortality  Experience  of  Govern- 
ment Life  Annuitants,  between  1808  and  1875,  according  to  the  Report 
of  1883,  at  2i,  3,  and  3^  per-cent.     8vo.     1895. 

Gray  (Peter). 

Tables  and  Formulte  for  the  Computation  of  Life  Contingencies.  8vo.  1849. 

Hardy  (R.  P.). 

Valuation  Tables  based  upon  the  Institute  of  Actuaries*  Mortality  Experience 
(H^i  Table)  at  3,  3|,  4,  and  4i  per-cent.     8vo.     1873. 

Hewat  (Archibald). 

Widows'  and  Pension  Funds.     1896. 

Hill  (G.  Wood). 

The  Law  of  Real  Property  in  England.  (Bound  with  G.  Clare's  "  London 
Daily  Stock  and  Share  List.")     8vo.     1897. 

International  Congresses  of  Actuaries. 

Proceedings:  London,  1898;  Paris,  1900  ;  New  York,  1903  ;  Berlin,  1906; 
Vienna,  1909;  Amsterdam,  1912. 

International  Congress  on  Social  Insurance. 
Rome.     3  volumes.     8vo.     1909. 

Inwood  (William). 

Tables  for  the  Purchasing  of  Estates,  etc.  Edited  by  W.  Schooling. 
25th  edit.     8vo.     1899. 

Jones  (David). 

Value  of  Annuities  and  Reversionary  Payments,  with  Tables.  2  vols. 
8vo.     1843. 

King  (George). 

On  Life  Contingencies,  including  Life  Annuities  and  Assurances  (Institute 
of  Actuaries'  Text-book,  Part  II).     8vo.     1887. 

King  (George)  and  Whittall  (W.  J.  H.). 

Valuation  and  other  Tables  deduced  from  the  Institute  of  Actuaries' 
Mortality  Experience,  coni]n-ising  Annuity,  Assurance,  and  other  Values 
based  upon  the  H^^  and  H't<""  Tables  at  2  J  per-cent,  and  Temporary 
Annuity  ^'aIues  at  3,  3j,  and  4  per-cent.     8vo.     1894. 

Macaulay  (T.  B.). 

The  supposed  inferiority  of  First  and  Second  born  members  of  Families. 
•Statistical  fallacies.     8vo.     1912. 

Manes  (Dr.  A.). 

Die  Arbeiterversicherung.     8vo.     Leipzig.     1905. 

Moivre  (A.  De). 

Miscellanea  analytica  de  seriebus  et  quadratuns.     4to.     1730. 

Mutual  Life  Insurance  Company  (New  York). 

Report  of  the  Mortality  Records  from  1843  to  1898.     4to.     1900. 

Oakes  (Lieut.-Col.  W.  H.). 

Tables  for   finding  the   Intermediate   Rates  of  Interest  between  5  and  10 

per-cent  in  an  Annuity-Certain.     8vo.     1887. 
Tables  of  Compound  Interest  and  Annuities-Certain.     8vo.     1877. 

Pamphlets,  Parliamentary  Papers,  and  Periodicals.     Various. 
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Rothery  (H.  J.)  and  Ryan  (G.  H.). 

Prein'unn    Conversion    Tables    for    findinj>:    Sinple    and   Annual    Premiums 
corresjionding  to  given   Annuity-Values  at  certain   liates  of  Interest. 
8vo.     1 893. 
Sanders  (W.)  and  Ackland  (T.  G.). 

A  Digest  of  the  Results  of  the  Census  of  England  and  Wales  in  1901, 
arranged  in  Tabular  fonn,  together  with  an  Explanatory  Introduction. 
8vo.     1903. 

Schooling  (J.  Holt), 

The  IJritish  Trade  Year  Book,  1911. 

Scott  (E.  E.). 

Tables  of  Logarithms  and  Anti-Logaritlnns,  to  live  places.     8vo.     1870. 
Scottish  Widows'  Fund  and  Life  Assurance  Society. 

Report  on  the  Causes  of  Death  among  the  Assured  from  187-i  to  1894 
inclusive.     By  Claude  Muirliead,  M.D.     8vo.     Edinburgh.     1902. 

Shearwood  (J.  A.). 

Abridirmeut  of  the  Law  of  Real  Property.     3rd  edit.     8vo.     1885. 

Sheppard  (Dr.  W.  F.). 

On  the  application  of  the  Theory  of  Error  to  cases  of  Normal  Distribution 
and  Normal  Correlation.     4to.     1898. 

Snyder  (C). 

American  Railways  as  Investments.  A  detailed  and  comparative  analysis 
of  all  the  leading  railways  from  the  investor's  point  of  view;  with  an 
introductory  chapter  on  the  methods  of  estimating  railway  values. 
8vo.     New  York.     1907. 

Thiele  (Dr.  T.  N.). 

Theory  of  Observations,     ito.     1903. 
United  States  of  America. 
Official  Publications. 
Massachusetts. 

Annual   Reports  of  the  Insurance  Commissioner.     8vo.     Boston. 
1912,  1913. 

Walford  (Cornelins). 

Insurance  Guide  and  Handbook  :  a  Guide  to  the  Principles  and  Practice 
of  Life  Assurance.     3rd  edit.     By  A.  W.  Tarn.     1900. 

Watson  (A.  W.). 

Sickness  and  Mortality  Experience  of  the  I.O.O.F.  Manchester  Unit 
Friendly  Society,  1893-97.     8vo.     1903. 

Withers  (Hartley). 

Stocks  anil  Shares.     8vo.     1910. 
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PAGE 

ASSESSMENT.— 

Of  Life  Assurance  Companies  to  Income  Tax,  Finance  Act,  1915  ...     364 

Assets. — 

Equitable  distribution  of,  on  winding-up  of  Friendly  Society         ...      167 

A.ssurance  Conij^anies  Act,  1909. — 
Funeral  Expenses  (Sec.  36). — 

Validity  of  Policies  obtained  by  fraud     ...  ...  ...  ...       93 

Position    when  several   policies   are   taken    out  with  different 
companies     ...  ...  ...  ...  ...  ...  ...  ...     359 

Meaning  of  "  life  assurance  "  under  terms  of  the  Act  ...  ...     284 

CHILDREN.— 

Policy  effected  bv  married  woman  for  benefit  of  :  Married  Women's 
Property  Act,  1870  363 

Conversion. — 

Of   Friendly    Society   into   Company.     Power   to   alter   objects    of 
Memorandum        ...  ...  ...  ...  ...         ...  ...  ...       89 

Courts  (Emergency  PoMers)  Act,  1914. — 

"Mortgagee   in    Possession."     Are  mortgages  on  personal  property' 
included  as  well  as  upon  real  propert\'  ?  ...  ...  169,  287,  364 

DISTRIBUTION.—  / 

Of  Assets,  equitable,  on  winding-up  of  Friendly  Society       ...  ...      167 

FINANCE  ACT,  1915.— 

Assessment  of  Life  Assurance  Companies  to  Income  Tax      ...  ...     364 

Rebate  of  Income  Tax  upon  Life  Assurance  Policies...  ...  ...     366 

Foreign  Settlement. — 

Public  Trustee  unable  to  accept  trusteeship  of ...  ...      165 

Friendl}'  Society. — 

Conversion    of,    into    a    Companj'.      Power    to  alter  objects  of 

Memorandum         ...          ...          ...          ...          ...         ...  ...  ...       89 

Winding-up  of,  equitable  distribution  of  assets           ...  ...  ...      167 

Funeral  Expenses. — 

Position  under  Assurance  Companies  Act,  1909,  when  several  policies 

are  taken  out  Avith  different  companies  ...  ...  ...         ...     359 

GOOD  HEALTH.— 

Effect  of  false  declaration  of,  \\hen  claim  follows        ...         ...  ...       92 
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Frederick  AVellisch,  Student  of   the    Institute,    Sergeant,    2nd 
Infantry  Battalion  1st  Australian  Expeditionary  Force. 

Killed  in  Action  25  April  191-^). 

Claude  Bidwell,  Probationer  of  the  Institute,   2nd  Lieutenant, 
10th  Battalion  Loj-al  Xorth  Lancashire  Eegimeut. 

Killed  in  Action  21  September  1915. 

Hubert  Henry  Phillips,  Probationer  of  the  Institute,  Lieutenant, 
.3rd  (attached  2nd)  Battalion  Leicestershire  Regiment. 

Died  of  IFounds  received  in  Action  25  September  1915. 

David    Goldie    Young,    F.F.A.,    Associate    of     the     Institute, 
Lieutenant,  10th  Scottish  Kifles. 

Killed  in  Action  25  September  1915. 

Alexander     .Jennings,     Student     of     the     Institute,     Private, 
Honourable  Artillery  Company. 

Killed  in  Action  .30  September  1915. 
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